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(57) Abstract: The invention provides a propylene/ 1 -butene random copolymer excellent in flexibility, impact resistance, heat re- 
sistance, and low-temperature heat sealability; a polypropylene composition containing the copolymer, sheet made from the com- 
position; and composite films each comprising a (stretched) film and a layer made from the above composition. The copolymer 
comprises 60 to 90 mole % of propylene units and 10 to 40 mole % of 1 -butene units and has a triad isotacticity of 85 to 97.5 %, a 
molecular weight distribution (Mw/Mn) of 1 to 3, a limiting viscosity of 0.1 to 12dl/g, and a melting point (Tm) of 40 to 120°C, Tm 
and 1-butene unit content (M mole %) satisfying the relationship: 146exp(-0.022M) > Tm > 125exp(-0.032M) The invention also 
provides transition metal compounds useful as the catalyst component for olefin polymerization, and catalysts for olefin polymer- 
ization containing the transition metal compounds. 
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L (EL- 4) ^2 0S*§P^_h-efc5w^^#m^"t-5-h|B<D^i;^-W7^ 
20 ^JJgi&J&^o 
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/nt^y^l^ (PP-C) -7u\?ui/(Dl$mM&W, ^fcte^n 

I ) D S C-eSiJ^b^S^OM^ (Tm) *S 1 4 0 0 CJ£jLh-?£> 9 , 
5 II) 2 3 0t, fl2. 16kgtiH$tL5^^h7o-I/-b (MFR) 

^o.oi~iooo g /i o^^fEHi-fesr^^r^^^-rs-bfecDTKy 

zfu^Uly^m^W-U (PP-C) tfS, -7°n t'l/V^^fim-a-^ ^7c^^ 
10 7y^A*I»feoT, ^;W^5x^^ 3 y^nvf^77^- (GP 

o Kx^m^^tcmm^m^m (m w ) ^m^^* (Mn) tvit (m 

w/Mn) #1. o~4. 0(Df5|S{c:fc5i §r#1i:^i-§_b|B(D^i; ^-i/^-r 
^ci f^^s-^ra (pp-c) v^-7DAfi»^yttII^ffl 
7nlf^y|M* (PP-C) tfS, ^^cI-fe^^?rffiv^-cPi^$tL^ 

^n^i/^m^fp (pp-c) ^ m.ik^y*^VMzMn\^fcmmt 
^^^^t-r^mmm^m^^xmm^tb^m^u (ad t, t^u-t^ 
20 mmzm^xmrnztizm-sfcift (A2) (ad £ (A2) cds 

ZfX2 yfls^-gkM&W-U (A2) (7) 13 C — NMR7^^ h ;^fab?k£> btlZ>& 
7nt> ^^mfi'P^^'a tVy^y -^-tf> 2 , 1 -#A(C^ < 
25 ifcfcte 1 , 3 -#AlcSo'< ma^^f'i^^^tL-^tL 0 . 2 ^/V%^LT-t?fe 

7okv^M« (pp-c) %m&vtz.&, mmmz=z.?x h-^- (e 

L-D (EL -4) ^3tUT#b^5^^^r#m^-r5_hiB(D7Ky 
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* ? nir^M^JSl^-C^n (PP-C2) ZmM^tz 

I^I^7X hv- (EL-1) ^V^L (EL-4) SrflljBiU 

5 tiS^o^l^^i^ (PP-C1) ^SB-^L-C#fetL^r b*Wm,b~$- 

HSMLfcT/n tVyM^ (PP-C 1) IMbfc^* h^r— (E 
L-l) (EL-4) £ «rE£- Lt# hfr%> r £ £ -f"S_h120^ 

25 {£#5*° y K° 1/ >m.f$.mfc. T1S<7> J: 5 V 7"n fl/^^tf^n fc° 

*°y7°oeuy (pp-a) t ttt^o^p 
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y n tVy ^(D^it 2~20Oa-^^7^f y ^^(f t,^ l 
— -fT^, l-s<l/T^, 1 -^-^rirV, 1 -^7°^ V, 1— 1 — 
1 — K^-fc^ 1 -dr-f-^-feV, 4 —tf/V— 1 — ^^T^ft^ 

So 

^^T'^V^btb^^y (PP-A) f*. jgfe^ (Tm) ^10 0 

15 ~1 6 5°CM&ls< fil 2 0~1 6 5°C"efeSr k&ffr&V\/\ ^<D£?t£ffli 

K&i-S^n fl^V • (PBR) <7)iSb&£ 9 &it5l*&(Z)^ 

y H'l^Sr/iV^^ ^M&LV^ Ttfy (PP-A) <DjiL& (T 
mA) h~Z?v. Ifwy • (PBR) <DjBL& (TmB) i©i 

20 (TmA-TmB) II 10-10 0^ 0f Kfi2 0-9 0ttfe5 o 

^fc^<D/Ky fi/V (PP-A) <DJ> AsY ~7 — \s — MVTF R (AST 
MD 1 2 3 8 ; 2 3 0t, 2.16kg ffiMT) f*. ®S 0 . l~400g/ 
10 #£F* Kli0.5~100g /10 5>"C*> «9 s (Mw/Mn ) }± x 

25 ffcr©*°y^otVy (PP-A) ti % »3t, Mt^^atVy . 1- 

^7^*1^ (pbr) xvizmmtfus^o 

pt^y (pp-b) ix-ci^s. *3sen?«. ilft^^otwi 
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t^s 74 yfifT* ♦ 4 ^7*y <7 7* I . I . (*ln-^^^y^») 

7 5%JBJLL£f*L< f*7 5-9 9 % tf> # U n t° U^^M^^ Z. t tmti 
LV\ Sfc^KOttflittsKy tTU^ (PP-B) 0. 8 9 — 0. 9 2 

5 g/cm 3 , ^^h-fyfy^^ (^^h7n>-L — h£t>l^5) (2 3 0°C) 

&o. i — i ox&z>zk&M& uv\ c:<£>$NM4*tf!J bTH'fc ii 

10 l/7-fyHttt v A^ xf^> l-7^>\ 1-^7^ 1 — ^ 
=aH?^ l— 'VT^v, l— ^rv, i -f-fe^ l — Krty, l — ^ 
ir^Hr>\ 1 -^v^vft^<^if?i&:2- 2 0 co^n t° l/^^ 

^ a ^ t>tiz>o*&mx*m ^ t>tiz>m&&& v t° ^ ( p 

p-b) te s ^^§3t^^<^@f*:^^v«jK^feav^ri^^a*>'^4fcftbSK 

fc°W (PP-B) &cf2 s W^^J. £*H£RJDl*!U ft7*tiy^ym * I> 
y^3W, #«§&ih#Jft£&^bTJB^5r k&X% Z 0 

20 tt\ Jfr^atfy 7 e ^fc: 0 l/^T*feo-C^fc5V^{^7'^Ifc 0 U^^^ifc:^^{^l O^e 

-?u\*Uls - l--fT^=7^^^m.^W- (PBR) Ji, Zfv^U^frbM 
25 JIMftSr 6 0 — 9 0 L<(i 65 — 88 ^^%. «fc 9 tfrti L < 

{2 7 0 — 8 5 =t;V%^ L<tt70~ 75 ^/^%(DMX\ 1 — zfT^fl^ 

biH*»n5¥lfc4" 10 — 40 L<fil2 — 35 ^E-/V%, «fc 0 

L<lil5~30 ^e^%. L < 2 5 — 30 i E/l/%Ol^t : t Lt^ 
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5, WJ^nifi/y. 1 -^^^^^i^*S^#:(Dlli^^7 5 °c^T<^ 

r^yntVy- l-^^*m^f* (PBR) (i N T'dt'U^loXTJl- 

(2) • 1 -^^B^ (P B R) OiMI'Jtt (M)7K^^ 

7"nt>y' l-^xV*fi^#: (PBR) <D&fc%imm*. MJTK^^ 

-So 

15 :7"c2 fc'i^ • 1 (PBR) ©mm^^ 13 C-NMR^^ 

^tp3»ittT, (i) m-mm^vt^^n°u^m±3mm. ^ctt^ (id 

20 fe&tlZo 

^tlb3&m. (i) *5J:rF (ii) t©^2ffe@ (^n fc 0 Ix>^&) (D{||J^ 

T'ntVy- l-^V^m-^^ (PBR) (D 13 C-NMR7^ WW3\ 
-rv^W^tf^ci • l-zfrZs&n&W- (PBR) §roy»i:l 

tz.^ 1 2 0 < CtlU^T7 P n hy^r^^T'yy^i'Jilt^tl^o $J 
J&*#tt, 7^ •y'?T^?>V&A 5° t U ^°/W^|5pj§<lr3. 4T1 .£JUh (Tl 
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Z^mt LTlS-m^Lfc^n t°U>Wi5^0 (mmmm) ©13^41 
0^f/H^t"-^2 1.5 9 3 ppm i LT, ftil^^t''— ^ tertb£- 
5 MS£:b7t 0 

^ <D£ o ^MJ^tufc^n • X-y^l/l&m&W- (PBR) <£> 13 C-N 

mm^c, (»19.5~21.9ppm) te, 1 t°— ($J 2 1 . 0 ~ 2 1 . 
9 p pmK f£2 ($J2 0. 2 — 2 1.0ppm),l3 \?—?<m$u Oft 

10 19.5~2 0.2ppm) ^S^tlSo 

<i)*5.fctMii)+<D*2l|lttB (/Dt'i/«) ^ajgM^St'-^tl 



(3£l) 



5" 7 Hit 


=5-^W<MW$. (19. 5~21. 9ppm) 


21. 0~21. 9ppm 


20. 2~21. Oppra 


m3mm 

19. 5~20. 2ppm 




( i ) 


PPP (mm) 


PPP (mr) 


PPP (r r) 


IS 
1 

s 


mm (ii) 


PPB (mm) 
BPB (mm) 


PPB (mr) 
BPB (mr) 

PPB (r r) 
BPB (r r ) 





15 Pfc-7'*\?i'>frt>mi>>ti%>mf£i¥>tiL, Btti-^fyi»5)^5 

(i) Z^mi^-r^-X^xi IfVyW^^SPPP (mm), PPP (m r h 

PPP (r r) (^o^/^r^^/^S^^r^^TIB^®v : ^1^ , ^atT'Ill^i-2) 

tfS, (ii) /T^t^ali (PPB, BPB) ©mm % m r „ r r 5g 
20 r^PPPidip-f 5 0 
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PPP (mm) : 
PPP (mr) : 



PPP (rr) : 

Ilftm mmi^LfcPPP, PPB, B P B 3 i£tf|tF©S& 2 M-tiL (7° 
10 ntWIS) SO^^/V«dS*iJi-rSom2^-e«,mr^U7tPPP > 
PPB, BPB3li4>©f2ff (^cttfi^^^) lO^f/PS^j;^! 
ri^bfcPPB, BPB 3i$m i P^^2^i (^°nt: 0 l/V^>fi) gCD^^/l- 

15 (D^^^m^mm-r^>o tfc^ot/nkVy- (PBR) 
Of!J7K^^T^^7^ (mm#^) fit, (i) ^-S^Lfc/o 
HM&3ag«, (ii) H-I^tfc^ot'l/yf&i^T^t^b 

3Sit©l2#ftS©^n t ,, l/^^4^){il^^^^(COV^T. 13 C-NM 

$J5£L7c £ 19.5~21.9ppm (p< temtlZ <D 

±mm$: i oo%t 21.0~21.9ppm (ig 1 ^) tc^tt 

5fc°-^tf>®;f»cD§!|-£ (W#*) iLT, (1) frbHt&ibtlZo 



23 

CH 9 CH, CH 3 

I I I 

-CCH-CH 2 )-(CH-CH 2 )-(CH-CH 2 )- 

C H 3 C H 3 

-CCH-CH 2 )-(CH-CH 2 )-(CH-CH 2 )- 

CH, 

CH S CH, 
-CCH-CH 2 )-(CH-CH 2 )-(CH-CH 2 )- 

CH, 



mmrfrsp (%) = 



* (PPP (mm) 4-PPB (nun) +BPB (mm) ) 



* ^frW&M. CPPP (mm) + PPB (mm) + BPB (mm) 4- 
PPP (mr ) + PPB (mr) 4- BPB (mr) + 
PPP (rr) 4-PPB (rr) 4- BPB (rr) ] 



X100 — (1) 
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^P^^y - l—zfr^&S&fc (PBR) fi N r (D £ 0 K\,X$Z*bhtlZ> 
mm#^ 8 5 %^_b 9 7.5 %J^T, 0* KI48 7 %J^.Jb 9 7 %^T, 55 
KM* L < f* 9 0 %£LL 9 7 %J£JtT-e*>5„ *HiT1imm^^±lf iiiTft 

5 ^*-e»^S:Tff5w^^#5 0 ^olfvy. 1 -v^^*S^# (P 
BR) tt % _hfBc7)J; 5^H-S^bfc3^^ (i) *5«kt* .(ii) 
TIBfltaS UiiK (iv) isJ;T* (v) t?^ J: o ^ttt^^lPfiSr^tf 

&£*3iSr4>*£- U"C*J 9s ^ O «fc 5 t£til.<Dm<k\z. <t5l/ptV Vl£ffc©fl!l«t 

t« ^a-si-s^h-s t>±ja©;* ^-/vfiimmm (i9.5~21.9pp 
10 m) rtm«aj$*L5 0 

A B C 

CHq CHo CHq CHq CHq CHq 

I I II II 

15 - (CH 2 -CH) - (CH 2 -CH) - (CH 2 -CH) - (CH-CHjj) - (CH 2 -CH) - (CH 2 -CH) - 

HBt(iv) 

D E D 

CHq CHq CHq CHq CHq 

20 I I I || 

- (CH 2 -CH) - (CH 2 -CH) - (CH 2 -CH 2 ) - (CH-CH 2 ) - (CH 2 -CH) - (CH 2 -CH) - 
Wis: ( v ) 

E' D' 

25 CH3 CH3 CH3 CH3 CH3 

- (CH 2 -CH) - (CH 2 -CH) - (CHa-CHa) n ~ (CH-CH 2 ) - (CH 2 -CH) - (CH 2 -CH) - 

(n^2) 

30 _LfB<D#l5£ (iiiK (iv) &£XF (v) f-/^(D 5 *>> ^ ^/V 

S^A^iTJ^^Vl'&gtS&BW:, ttfill 7. 3 p pm s 17. Op p mt 
*n.fei--5^>T% £HEA:i8«i:tm3fcBK:£-3< fcT— BufB||l~3^ (1 

9.5~21.9ppm) rtfctt5Lh/<CV\ £ fcC <7)j^fffA:fc5 «fc tfig&fcB i2, 

35 K^TV^T^ (mm^) ©Sh3f^f±%lfti-3ifcIltt:fcV\, 
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^^s^d 5 ici-5<t-^ij: > f$2mm^ti. ^^-^mmmE^m^ 

5 Ifl/y- 31^-1/ ^^tfc^fiS^^^yl'S) (2 0.7ppm#ffi, EPE 

— ^^vi^S (^^-i^v— t'u^-^^-u^M^cpcDiM^i* (19. 
8ppmflifiX ^^/v^C, ^fMD, ^fy>SD\ ^^/P^E*5J:D?^ 

PPE-^f/Htl^< H°—?mmfe. PPE-^fyi (3 0. 6 p pm 

?mm£.y?k#>z>^b&x*%^ EPE-^f;^ics<5< 

tf— EPE-^fyS (3 2.9ppm#fit**i) CO i>Ba^ 

15 «£ ^aosr £^-e#3 0 

^^V*C^*<5< P^-f-S^^^ (3 1. 3 p pm ttiff 

5ff{3:> tul5*5g (iv) <D a £ * ^U^m.m^^< fcT— * (34.3ppm# 
3£^3j;t^3 4. 5 p pm #a£-e*Bi) ©f-^Ii(D|0©l/2 i 
20 ^^x*# N p^/l^D' (C^< ffjfE«5£ (v) tfM fyHE' 

O^^/U^COPI^^V^S^X t°-^ (3 3. 3 p pm#it'*Pl) (DWm 

^f/HE(^< t°— $^"5^^* (3 3. 7 p pm # 

25 ©Hfc^ iP^-T^^^^m (3 3. 3 p pm Hi&X^m) ^B^J; «9 
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J^_b(^J; «9gS-S^bfc^°n fc°u^^{4 3ig0 (i) teXTf (ii) 

5 &£>;*-^ Y^CD&mm^— 3CiSfc (Polymer, 30, 1350(1989)) §r## 

bT'jfJl-t S ^ t So 

(3) SfiRJfeg C 77 3 

T'ntrui/. 1 -Zf<T Z/jkn&W (PBR) C0 13 5°C, ]i ^$>X*W\fc 

Ztl&mMflsBt [ n ] tts 0.1-12dl/g #f * L < fit 0 . 5~10dl/ 
10 gi^f b<ttl~5d l/gtfc5 0 

(4) frf-mswi 

T'Wl'ls - l-'7 ; Tl'j%E&fc (PBR) ©y;w^5x/f^ 3 y^nvb 
^=7-7^— GPClCi D*aC>feiXS^^»^* (Mw/Mn) « % 3^TT?fc 
S)»*U<t41. 8~3. Oj;f30f b<lil. 9~2. 5X$bZ> 0 
15 (5) 7V^tt 

^ntfi/y • \--7Tl/&n&ft (PBR) <7?*m^y-^— »*^*©9V 
i?J»t!k%:7F-r/<7*—?Bm~3:, 0. 9~1. 3 L <«: 0 . 9 5 — 1.2 5. 

«fc L<«0.95~1. 2-e$>§ 0 

iO^^ 1 - ^B-ffi^^^-yu-^^^ (B. D. Cole-man and T. G. Fox, J. Polym. 
20 Sci., Al, 3183 (1963)) fc£ 9 &m£tlX$5 9 % J^T©«fc 5 fcJ&K&*l5o 
B = P 12 / (2 P 1 • P 2 ) 

P 1 , P 2 Itttl^tlMl^S^— . %1^:J^r— »K 
P^te^-^H^ili^tf) (Il^v-) - (fj|2^/^-) 5S#t©fiJ^-e 

25 ^*3rOB^S«:l ©t^^- -f^fh^V\ B< 1 

ny^#rcjfc!K B> 1 <7>£:#3£E8rC*>»K B= 2 #^-a-*fi-^#:T?fe 

$ bi-^nz kVy • (PBR) tt. 
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(6) ^mfe&mmmmz£<3Twmtstiz>M&Trn&4 0-1 2 0°C,£f * b 

<tt50~10 0°C,M(-^^ L<(i55~9 0 o Ct?fc-5o ^0«Tm t , 
1 4 6 exp (— 0. 0 2 2M) ^ Tm ^ 1 2 5 exp (-0.0 3 2M) 

5 ij £ b < 

14 6 exp (-0.0 2 4M) ^ Tm ^ 1 2 5 exp (-0. O 3 2 M) 
14 6 exp (-0. 0 2 6 5M) ^ Tm ^ 125 exp (-0.03 2 M) 

_h|BOj; 5^HHi^5yotfWV • 1 (PBR) te, 
^ 0 afc°u^^tf I (c#^-i-5^ , i3fc o ixi/<^2, 1 -#A&-5VM3:1, 3 -#A(- 

15 £ 0 

SfjfBO J: fc°Ui/iS^^^-f-^>^ > #^2, i -#A&> 

SV^Sl, 3-#At5ri/5^5„ 2, 1 -WAteXXfl, 3-#Ab7b^°o f 

HUlB«5t (iiiK (iv) *5£7jt (v) £ *i 5 «fc 5 ft 
20 {£g^IlJ¥te&7T2/&f So ^ y v-f^^O^o fc° l^<£> 2 , 1 -#A*5 
<fct£l, 3-#A^#J^«.Sul5©^^IIJtti:lRl^^ 13 C-NMR^^^ Y/V 
^IJffibT, Polymer, 30, 1350(1989) ^r##^ Lt TI205£^e>3fc#> 5 ^ £ 2* 

25 fc5:tm§ 0 

2,l-#A{CS-^< {0.5Iaj3(1?tSi(in), (v)) +0. 25 I a /3 (1H5t (iv) ) } 

^^^^11]^^ = ; 777 — o/^^r^ /■ ^ x l°° 

_ „ I aa+ I aplWiadn), (v)) 
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WJtiS^P ifuy • i-7ry*M* (pbr) te, _blEtf> J; 5 L 

mwfe^mtL%:^-7v f u>m&miL^ o.oi %^_h^*6^^ o . o i ~ i . 

^fc^a tfl^ • 1 — -f'rls^m.'kW (PBR) CO-^n H°U>-<D1, 3 -#A 
}C^<^m^IIJ^i(DiiJ^«, 0 7 (27.4ppm #3ff-C*Ri) 

10 i<l£<Q$i}bZ>^bfrX%Z> 0 

JilBCOi 5^*^PJX^V>btLS^ct bTU^. 1 -zfTZs&S&ft (PBR) 
«T©*feT«t 5 i t 5 D •r^*>*> > TIB— ^ (la) T?S 

15 (la) 



C£<p, R 3 te#Hb7kfJt£. ^p^r^e>il{3:*K R\ R 2 . R 4 te7kftf. 
R\ R<\ R 7 , R 8 , R 9 , R 10 % R 11 , R 15 \ R 13 *5 J; t^R 14 «tK^> mt^m 




- (la) 
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te, — JRS: da) T^£ti3M#£JR^#i da) or 1 te^b.TkiifSs 

r<£>£?& (la) t»t§tt5^tltfrit Jltef&^te, ^fy^nify 
*fls (3 — t e r \ — -f^~;V-y^ t2^<y? i/=c~/\s) (^7/V^-w-/p) i/;Vn- 
r^A>?^ p !) y^n fc°y ^r>- (3-ter t— rT^/t^^ n^^i^nri 

15 /V) (2, 7-^-tert-7 ? f;V7;VtW^/l') ^nn^is^ n U K, 
-fy^Dfpfy (3-ter t-^f n^y;? iix^;v) ( 3>6 _o? 

-tert-yf;V7/Vtl/=;v) ^a^^A^^ny h\ ^y^ot^r^ 
(3 - t er t-^f/^^o^y^^x^/i/) (t^^^f;W^tKP K 
^^X^y^l^^/V) ^/ixxrx^^i^ n ]) h\ v^^xvi^ ^ '( 3 - 

20 t e r t-T'f /b:/^ n^y^^x^/V) (7;V^^/1/) -y/Vn^^v'^D 
I) h\ ^7xx/M^l-y (3 - ter t-^/^^n^y^^xxyU) (2, 
7— is— t e r t — ^^/l^^/^l^— AO >?/Va-^A^ cr y K\ v 5 ^^ — jV 
*=5-UZs (3-ter t — ^f^-^y^r n^<l/# (3,6 — S?— t e r t 
-7*f^7^tl/x;V) ^/l/nx^A^oy h\ >>:7 ^ U-^ (3- 

25 t e r t— Zf^fViy^ n^i^ ^-/v) ^ ^ ^/VHr^ KU Kv^O" 

X7/V^-]/^7lx) ^n-^A^ a y H\ a^^v-y (3-tert 

i/^n^^rv^y^^ (3-ter t-7'^v'7 u^y^v^xx/i/) (2,7 — 



WO 2004/087775 



PCT/JP2003/016972 



^-tert-/f^7/Vtl/^) vVuri^yi^yy n ]) K> is ? t* is }) 
7*1/ (3-ter t—'f'f-A'istr v<l/<? (3,6 — >>— t e r t — y 

^vPy/U^l^n/l.) i//U=i~t7&iS? P y h\ ~>y n^3^> y ^> (3— te 

5 7/1^^-1/^/1^) ^a^^^Pli K, 7 xn/M^MfL'y (3— te 
r t-/f n^y^ v/x^/i/) (7/1^^-1x^/1^) ^n^^A^^n!) 

h\7rc=/V>^/W^^UV(3- ter t-y^/Pv-y w<lsjr v*ai=./V) (2, 
7 — v 5 — t e r t — /f;l/7/Wty^V) -y/l^- 7-^ is? n ]) b\ ^^^/wy 
^/vy^!/^ (3-ter t - /f ^i/^ n ^ i?x^;U) ( 3 >6 _^_ t 
10 er t-7°f/V7/l/tyx/l/) i?;^^i)A^n!JK )V^^-)V^^- 
(3 — ter t — zf^ylsis? v^l/pi?^—^) (jf-? y y ^/l^y $ k K 

y k^^X7^*v= /v) = h\ yyo k°y (3 

- h y ^^/l^^y/Vv'^ a-^yy e^nn/i^) (7/V^-l/=/V) ^as^Ai? 

^ny h\ >r yy^ k°y 7* is (3- hyy^/i^y/i^>y n^i/ys^^/p) 

15 (2, 7-^-ter t-T'W/Vtyx/l/) vVl^ = y A i?y a y h\ ^ y 

yn k° y ^ ( 3 - h y y y /t^yy a^>-y t?^-^) (3,6- s?— t 

- h y y ^/i^> y /v-yy n -o-y >?3i^/v) (^-y y ^ ^/i^y y k k y k v 5 

^>-X7/V^-l/^/l^) i?/V33>)A^n!)K, v?7x=/^fyy (3— h 

20 y y ^/i^-yy /vv-y a^i/y^^c-yv) (^/i^i^/v) ^/vn-yA-yy a 

y h\ ^7x3:;^ ^u^o- ^f/^yy/ky^p^y^^x-zv) ( 2 , 
7 — is— ter t— T'f ^7;^^=^) -y/Vn^yA-yy u ]) h\ i?^7rc— /i^ 

y^i^y (3- h y y ^/vv-y/i^-yy n-<^y ^zz^) ( 3)6 _^_ ter 

t — y^/i'y/^u— /v) ^n^-^A^ n y h\ ^7xx/^fyy (3 

25 - b y y =f-^is y /wyy a^^y ^-/v) (^-y y y ^/i^y y fc K y Kv 5 
^<yX7/Pti/^) ^p^^yA^y a y k x ^n^e/Dfy (3— h 
y y f^-yy /v-yy u^>-y iy=c-jv) {-7;v^ru=.;v) v?;i/3 = i)a^o 
y H\ v'ya^.df-v'y^^o-hy ^/i^y/v^y n^^y^^/v) (2, 
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v-y^rV (3- hi) *?s^>V slsz/? v^<>? zS^^jU) (3,6-^-ter 
t — -f^JVy^jrU—/),) y>3-^A>^ny K, */9 n^dri> D 7 s > (3 

5 ^<yX7;i/t^=;v) *?,vz3.=. tyJ*V"7 n y h\ ^ U-V (3 

^oDK 7 m— /i/^^vi^^V (3 - h y tf-Asi/V n*<is#*?=. 
— y^) (2, 7-^-tert-7'f;i/7;Ut^) v?/P=i — 7 n y h\ 

7 m— /V^/V^I^ (3 - h y ^/VVy/l'V'^ pr^^i?;c— /V) (3, 

10 6 — *?— t e r t — -f^-jV7jV^r\y^-;V) i?su=i — 7 J**?? u ]) \t\ 7^=^;V^ 
^/Isff-Ul/ (3— h y ^J-;Vzy]) W<lsjr*?=.=^/U) (Jr? ? ^ ^-jV 

9 fc Ky K^VX7^I/^v) ^=r — nUK, ^V/n fc° 
y^^ (3 — 7m— v?ac-yv) (7^;TW— A- n 17 A 
v^ny h\ ^y^nlfyfy (3 -7m=/l^>'^ t3^>-^s?ac=/v) (2, 

15 7 — v 5 — ter t 7/1^1/ —/!✓) ^3^7-^^ cr y K, 77n fc° 
V'fls {3-7 a^=.j\s*/? vi^^W'^—tV) (3, 6 —*J— t e r t — Zf^-As 
Z7jVJrU—;\<) ^3^i)A^p!) h\ 77°^ tf y (3— 7m=^v' 

^1/3 = 7^^ in y K % i?7x=;Mf ^ ( 3 — /ViX7 v<^& 
20 oc=/V) (:7/l^U— /V) ^3 = 7A^ni) K s v^m— /i^ (3 
-7x^>^a^y^i?x^/i/) (2, T-v^-tert-T'W/Vt^ 
/l") 5?^a = 5rAS?^Pp v>7m— f-Uls (3-7x=^^^n^y 
^v^— /U) (3, 6 —i?— t e r t-7*f/i/7^*U= /P) 

P!J h\ i^7x=. /P^^lx^ (3 -7x=;I/S/^ tr^^i?^— /P) (;^7^ 

25 ^ W^^t KJJ K^yX7/vt^/v) vVv= — 7 J»V? a y k, 

n^^v/y^v (3 — /i^s/^ n^<^^ v?^i^/p) (:7/k3-u— yi^) i?yix 
=1 — 7Av>7 P y h\ -^^n^^v-y^^ (3-7x=^^o^y^v?x- 
/V) (2,7- 5?— ter t-7*f/U7^ I'— /W) 7-^'7^a!) h\ 
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^n^>!)7y (3— 7 at ^ n^y^^xn/V) (3,6— *?— te 

rt-yf^7;Vtl/^) ^l/n^^A^Di) H\ n^^v^y (3 

5 a^^^^^^/u) (^/i^- 1^-/1-) i?,i^=i- ^ a a y pr % 

/Mf/Mf^V (3 -7x= A**/ 9 n^^^-^^n— yu) (2, 7-^-ter 
t-7 f 3 L /i'7;i'7fru—/i») i/jvn =. ?7J**J? p y h\ "7^:r.^ 9vi-y ^ v 
(3 n^O'^rc^/l') (3, 6 t e r t-^^/V^/^ 

io ^a^v^^^^/v) (t7 ^ ^ f ^ t k y K^y X7/vt 

e^c-/v) (^/i^i^ao ^i/3^!)a^d!) h\ -f y^o t°y 5*^ (3 

-T^yf;Vi/7 a^V^v^xW) (2, 7-7-tert-7f/V7^t 
l^/VO v?;l/anr)A^7o!J h\ >i V ~f cr fc° y ^ > (3-7^"7yf;V^^ 
15 n-^i/^^aun/V) (3,6 -y- t e r t-7f/V7/^W=/V) z?/U=l^$ 
A7^a!) h\ -fy^Dt^fy (3-T^^^/W^^n^^^^rc-^) 

j?^ 3= : 7AS?7 n y b\ v^^xz jv^^uis (3— T^>-^/l^> 
20 (2, 7-7-tert-7f;V7/V*l/-;v) 

h\ i77xx;M ^UZs ( 3 — T^-^^^/Vv^ v?ac= 
/V) (3, 6—y-tert-7f;V7;VtV=;P) i?;i/3 = t)A^py 
i^y^—/^ ^i/>- (3 -T^V^/vi^ Kt^<^?-j>^-;v) (?>t??ff- 

25 ^v^y-^V (3 -T^V^/V^ n^;/^ (^Aof 

n^r>Av?^nyK, */# u^^ri/V 7*^ (3 —T V^r^^/lsis? v^^f i? 

(2, 7-v ? -tert-7'W/l/t!/=/V) ^3x7^^70!) 
K x n^df-i/y ( 3 - T^vyf ;l/iX7 n ^ v^xx/i.) (3,6 
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(3 — Tp-rls^/Vis? p-O-^ /v) ^^^^^-^^ t K 

tV) (2, 7-^/- t e r t-/f ^7^tW^) -^3 = 17^^ n y H\ 

•7 zc—suj^/u^^ui' (3-7^yf^^^p^y^^x^) (3,6 

/^^V^ (3 — T^vyf^i/^ n^^^^oz^/i^) (^-^^^^/W^-^^ 
10 fc KJJ K^yX7;vtl/^) S^rx^frAi?^ ci y Kv -f77°nt°yfy 
( 3 — T ^ ^^/W - 3 ' - * ^-/Viy ?ns<^? ( U — /V) 

J*&9 n ]) h\ 4 y^u^Vfl/ (3-7^yf;v-3'-^f 
/Pi/^ ci^^ sfcx^AO (2, 7—5?— ter t-7^7/VtI/^/l') S^A- 
3 = ^^n!J Ks y^ct t°y (3 -T^-v^A- 3' -y ^Af 

15 ^ ci^^ i^ac^A) (3, 6 —i?— t e r t— 7f/V7;^V= A) '^3 = 
r7A5?^ciy F\ y^a tf JJ J* is (3 — T^^i^A— 3' — ^^"Av^ n 

✓0-*s?ac=A) (i^/ W^^t K!) F^yX7/^u-/v) 

rn-^A^ciy Ks v 5 ^^— Asff-lsls (3 — T:^V^-A- 3' — J*^A 
v^p^^S^t^A) (^A^t^A) ^n-^Av 5 ^^!; F\ *?-7^=. 

20 A^l^ (S-T^^A-S'-^A^P^^v^-A) (2,7 
ter t-7*f^7/^l'^) ^Va^^^ n ]) K> v^rc^Ay. 
(3-T^-^V^V-3' -y^Av^ P^<^v?rc-A) (3,6—5? 
-tert-7f/V7;VtI/^) i?^3 =■ J*i?7 o y K% v^^^A/- ^ 1/ 
V (3— T^VV^A- 3 '-y^Av^P^^i^cxA) (;*-;>^y^A 

25 t^^KK!)K^X7^t^/V) ^n^^A^atj k % V^p^^ 
v^y^^ (3— T^V>^A— 3'— y ^A5/^ n^>^5?:x:=:A) (:7A>j- 
l/=A) ^nnt^A^n y K % i/^n^^rv/y^^ (3-T^rV^A- 
3' —*=$-jV*s$ p^^5?rc^A) (2, 7—5?— ter t — ^-A^A;*-^— 
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i?fr=i~$J±i/j7X3V K> ^P^^!lf> (3 — T^V^/U— 3' 
-^f/W^ p^>^ ^^-/v) (3, 6 — S7— t e r t — /f/I/7/l't — /U) 

n y H\ y^o^v!Jf> ( 3 -Ttf~?>*?;l'- 3' 
^-)V*y2 u^^#i/^=.;v) (;fy y y ^/i^y y fc KU K^X7A/*l/ 
5 -yv) S/ylx=r- yj^y p y K % 7xn;^ f f ( 3 — T ^^Vl" 

— 3' — *f-A'*/9 p^i/y ^zer^/i/) -7/i/3^7i>,^n 
y K % 7i=;^Wfv^ (3 -ry^^/V- 3' - ^f;v->^[ cz^y 
y--7:r.-,y) (2,7-^-tert - 7f ;V7^t s7/v=i = t7 Av^y 
pU h\ 7x-;V^f;l/^f ( 3 — T^^rly^/V— 3 ' — y p^< 
10 v^^i/v) ( 3, 6 — 5?— t e r t— 7*f;V7^t^^) v?yl/3 = !?Ai? 

^p!) h\ 7x^;^^;M^^y ( 3 —TP -vlsf- As— 3 ' -y n 
^<yy v^^/v) (t^ ^ ^ f fc K y K^yX7/^^^;v) vvv- 
n^y^y p y h\ ^y7°nt°pfy (3-^y/U->^a^^^v?ac=/i^) 

/v) ^n^^A^aU h\ yyp try (3-yy/v;y 

15 y n^l^^ac^AO (2, 7-<7-tert-7W;^l/=/V) 5^ = =. 
?A^py h\ y^nt'yfy (3 — 7 y /l^>y p*oy$^n- /V) (3, 
6 — v 5 — t e r t-^^/V^/^l/^/V) ^3 = ^A7^ P I) h\ << y^P fc° 

y-x^ ( 3 - 7 y n ^iy ^ i?x=;v) (^-^^y^/^^^t Ky Kv? 

^7X7/VtI/= /V) 5?/P3 = !>A^p!) h\ *?"7 x;^vy^l^y (3-7 

20 y /i^>y n^o-^^rc^yp) v^/i/3=^i/^ p y K> £7;7 

^^/Vy^t^V ( 3 - 7 y /I'i/^ P^y ^ ^xn;l.) (2,7-i?-tert- 

7*f;v7A'ty=yv) i^n^yj^y p y k> ^i/>- (3 — y 

y A->-y p^<;xy ^mra/p) (3, 6—y-ter t-T'f^^y-zU) v> 
s]s=t=.$j»i??u}) k, ^7xx;vy^yy ( 3 -7 y /i^v-y P^y^ >?ac- 
25 /v) (^-y y y 5vi^y y t k y K^yX7/vtv=/v) ^3 — y ^>>y 
n y h\ yy p-— ^r^yy (3 — 7 y p^yy >?rc=/v) (^/v^-i/ 
$7/i^3 = y^s7y p y k % s/y p^arS/y (3-7!J/v^p^y 

^^x^V) ( 2, 7 — i7— t e r t— y^/l^y/V^l/— /V) ^/l/3 = 7Av?^ 
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oJ)K, is? n^dr^y =fis ( 3 — -7 ]) /Uis? u^<^# -J=xl~jv) (3,6 — 
> ! -tert-7'f^7;Vt^-/l') i/;l/n-^i/^pi) K. f^P^^r^y 

yX7^tk=;l/) i?/Va=^^ n y h\ 7x= ^vl^^l^ (3 — 

x^/l^^ ^U^^-U'^ (3— 7 (2, 7-^-te 

r t-7*f/V7/l/tl/=^) — ?J*i?7 n y K. 7 m ^A-^ ^ U 

^ (3-7y/W^a^^^S?ac=/l/) (3,6-^-1611-7*^7/^ 
^/Pnx^Av^P y K\ 7xx/Mf;^^l/y (3~7!J/^^ 
10 n^^^x^/i,) (t7^^f/^^^t KD Ki/^X7/l'i-L'x;l/) v? 
;i/ 3 ^l)A^P!j h\ "Yy^atrUr^ (3 — /v->^ n^^v^nr^ 
/i^) >?/vn - r>Av?^ a y h\ -Yyyat'jJfy (3—^^ 

n-0#i?=c=./U>) (2, 7— v>— t e r t-7'f/V7/^l/^) 
^3 = 7^^712^ K> •Yy7 a at o yfy ( 3 —^-=^=-;V^/7 o^i^^ai^ 
15 /V) (3,6— v>— t e r t-7f/V7/Vt U^/V) v?/V=i = !>A^p!J h\ 
^ y/n fy^V (3 -^3c-/i^^ v^—A-) (ztpjrji'^frX-? 

Ky K^yX7/^i/-/v) ^3=:7i,;;7nij k\ &7=.=z/m?- 

( 3 — /Vis? (^/l^I^/p) ^/i/a-^Av? 

^ny K> v 5 ^^— /Mfwy (3 tz^tv^ (2, 
20 7— 5?— t er t— 7*^7/^1^^) ^33.7^^7 n !J h\ ^7xx;l, 
p^t^ (3 -fx^ o^<V^ i^zc^/i.) (SJ-v^-tert-yf 
/l^/l^l/xvv) ^3 = ^^ P y h\ *?"7*l=.AsJi ^l^i/ ( 3 —^31- 

/V) ^;U3X7Av?7nJJ h\ ^DA^iJfy ( 3 — ^^-/Piy^ d^>- 
25 ^^31/1^) (7/V^-l/33/i^) i;;V33r>A^P!J K, n^fS'y 7*^ 

( 3 -=f-^-=-;VxS-7 n-<v^S/3i33/V) (2, 7— if — t e r t-7*7 1 /l'7;l/t 
Ixrz/ix) ^33.7^^7 ci y K N is? n-^r^y 7^ ( 3 — ^x-^/v*/? n 
(3, 6 -S?— t e r t-7*^/V7/V^-l/33yp) ^31-^A 
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'^nJIK, ^ n^drv-y *f*s ( 3 -5^ — /Vis? S*r.=A0 (aj- 

=f-J^^^-U> (3 — /I'V ^ n^> ^ ^^.=z.jv) (-7/Uyt\^=. 

;V) i?/U=i=.tr M.i?f v ]) K > :7^~/^y. =?vUp< ^ (3— ^a^/Pv^ u 
5 ^i/^i^n^^) (2, 7 —it— t e r t— ^^7;l/^l/=;V) i^n-r>A 
^n!) b\ ^^—/wy.^/vy. (3-^-^^^v'^n-<^^v ? rn-/i,) 

(3, 6 - is— t e r t — ^/V7/l/tW=/V) ^n^r)^^pi) 
= rV* s f-As* s f-\'^ (3— ^zn— /Vv-^ n^O'^^Jin/P) (^-^ ^ ^^/U^- 

10 f V ( 3 - t e r t - T'f /l'- 5 - ^ f n^y^ ^x^) (^/VJrU— 

;V) *JjV=i=.?7J±i?? vi y h\ ^yynt°yf^ (3-ter — 
^^/V^n^y^v?x^) (2, 7-^-tert-7"f;l'7;UtU^) 
^a-^A^^ay h\ y^-olf (3-ter t - "7*f-As— 5 — ^ ^> 

/Viy^ a-^i/^ i/^^/v) (3,6 — Z?— t e r t— -f^-;vyj\y^r\^=z.;v) 

15 =r^^A>?^ay K> ^y^at'yfy (3-ter t-:/?7U— 5 

= y h\ i^^^^/Vy^W^ (3-ter t— Zff-JV— 5 -p< 

x^/vy ^1/^(3 — t e r t — -Zf^-;V— 5 — * xj^I/? (2, 

20 7— S?— t e r t — T/^Vl'^AoH'^yl') ^n^^Ai?^ a JJ K% v 5 ^^— )V 
y^lx>- (3-ter t-T*^- 5 - ^ n-<y ^ v^xn;l/) (3,6 

— t e r t-^l'y^tV^) S^/Vsr^-pAS^ a y K % i?:7^=/l^ 
(3-ter t - 7*f /V- 5 - ^ f/U^^ n^y ^ ^x=;l/) ijr? $ * 
f/Vsjrpjrt Ky K^yX7;vti'=;v) ^va^^^P!) h\ p 
25 y ( 3 - t e r t-/f /l'- 5 - y n^y^ ^x^) 

i?;]s=i^$J>,i??V2}) H\ v'^n^^Ury (3-tert-7 
9vV- 5 —tT-Asi/f v^^f^^^sV) (2, 7— v?- t e r t-r/^/l^yU 
^-IxxiyV) v?/V3 = ^^a!J h\ is? u^^ci/Vy*^ (3-tert-7*f 
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;V— 5 v<l/# (3, 6 -v 5 - t e r t — =$- ;V7 frit 

— 5 — ^vu*>^ ^ v'^^w) (t^^^f;^^tK!) K— i^<> 

X7/^i'^v) 9 JjVz3. =. VJ*i?2 u y p\ (3— t 

5 e r t - ^f 5 - ^ f p i?x=:;l/) {7 ;VJr ~ ;V) vVl^n 

= n y K> 7i=;M f-As*?~\sl/ (3 - t e r X — Zf'f-A'— 5~^^=- 

/Vx/t v^Z/f (2,7-^-tert-^;l/7/^^) $^ 

= = !)^^ ct y h\ y ^—/V^f-A^t^Uls (3-ter t — zf^A — 5 -p< 
*$-fl,*/9 v^^/V) (3,6-^-tert-^/V7/^V^) v 5 

10 a y K % ^^^^^ ^/V^ (3-ter X—^f-A'— 5 — 

y f/Vv'^ n-O-^ s?3c=W) ^ ^ f-A,3r9 ^ t K y K^^X7/U* 

iz/va-D^^ny pr % ^77ot°!Jfy (3-by^^e/y;v 

h\ ^y/otfufv (3- h y ^5^/v->y /v- 5 -pf^p^^ ct^o-^ >?rc 

15 (2,7— i^— t e r X—Zf^/Vy/V^r = |>A^n!) h\ 

w y^a k°y (3 - h y ;*9Vi^> y a — 5 -^^vv^ a^s^s^n^ 

/V) (3,6— S?— t e r t — Zf^JUy/U^- ^A^d!) h\ 

4 y-zfv- k°y (3- b y ^^/us/y /i— 5 -y 9vvv^ n-<y^^^- 

20 nn\ i^m^/Vy^t/y ( 3 - MJ ^ f !i /!/- 5 - ^ f ;Uv'^ n-<y 
?l?=.^A,) (^A^l^/V) *?Asz*si*?j»*?9 n V K % v^^^/vy =^vy 
(3 — b y 5 -y ^/l^y a^y^^c^/p) (2, 7— v 1 — t 

ert-7*f>7/Vt^) S?/Pa =• ? Ai?^ n y K> v?:7^~/vy =^ 
(3- h y y^/Wy /V- 5-^^/1^^^ n^y^i^^/ix-) (3, 6— t?- t 
25 6 :1-7^7/^1/=^) 5?^=* — a y h\ i?7i=/V^fl/y 
(3 — h y y ^/l^y )V— v-O'f&ai—A') $ *^-;V 

■yy^y (3- hy ^^i^s/y^-5-^^iy^n-<y^v?m^v) (^yv 
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V JV— 5-/f;l-/^ n^V^voe^/lO (2, 7 — *?— ter \ — -?=f-J\'~7j\, 

U 5 - ^ f ;V^^ P^yi? y-x^/u) (3, ter t-^f/>7^ 

y/i^-5-^7Vt^>^P^^^:x-,v) * ff-jvUr? 9 t Ky K— 

^^yl'tl/^/V) 5^/P=i = i>a*?^ n y h\ :7^-/t^ tvi^ <f-u^ (3 

— h y *^As*/V) A,— S—ff-Asis? u^l/? i?=c=z/U) {~7 /V^U—A^) is 
/ls=i - r> Ay?;? a y H\ tvI^ (3 — b y ^TVl^y /u— 5 

10 -^^/V->^ n^O-^^^/P) (2, 7-^-ter t-^f^7;V^-^;W) 
- r>A>?^ a y F> ^^—A^^vl^^V-i/ (3— h y pt^yl^ixy yP— 
5 — * n^<l/?^=c-=-/V) (3,6 ter t-^TVl^/l^lxxi 

15 X7;Vtl^=/V) ^3 = ^^b!J^ VZfn t°y v=V (3-7^^/P 

— 5 — a^y^^x^p) ^n-^A^^ny 
K,^y^n fc o y t*^ (3-7^ — /l— 5 — * u^^v^xvV) (2, 
7—^— ter t-7*f/V7;VtV=:/l') ^a^^Ai?^ P H tf 
y^^ (3 — :7^~/l^- 5 -*^jV*y? rz^V^ v>x-/V) (3,6-^-te 

20 r t-^f;V7;VtV^;v) *?t\,-=i~*? u y K> -fy7°Dk°yfy (3 

-7i=;v- 5 - ^ f^->^ a^y^ toi/) i$r9 9 t^-AsUr? 9 k Ky 
F^yX7/i'tV=/i') X2 y h\ v;7x^;Mf (3 

A^ny h\ itT^—Asff-lsls (3 - 7x^/V- 5—^^/1^^^ o^^^ 
25 ( 2 , 7 - v'- t e r t - 7'f yl/7;Vt Wx;l/) ^3x^i?^n 

y h\ ^7xx/MfI^> (3--7^x;/^— 5— *f-As*/9 w<^# ifziz^jis) 
(3, 6-^- t e r t-T'f/Wtl/^) ^n-^^piJK, y?;7 
^^/V* J- Is is ( 3 - 7xx/l/- 5 - ^ f-^v^^ n^y;? v^xx;l/) ^ 
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P^-^ri/y^^ ( 3 — -7=^^fV— 5 — * ^fr'st i?=c^jV) (•? 

^3-r)i,->'^D!J K> ^n^>!)f> ( 3 —-7 si— /U— 5 — 
t^jV-st as<^? i?aL=.;U) (2, 7-v>-tert-^f/V7/VtU^V) 
5 i?^azi!)i,v?^qy K % i/^ d^^i/y (3 -7x^ JV— 5 — ^ ^VU*> 

^D^y^^i-yl') (3, 6-^-ter t-yf^/Vt^/W ^/V=t = 
T^-^v^^ny h\ cr^driyy ( 3 -7x- /I— 5 — ^ *f-Ar*/9 

10 n^>-^ v?rc-yp) -7;V3-i)Ai?^piJ K, 7x=;l/^f 

/V^^l/V (3 — 7x=: 5 — n^V^v^—/^) (2,7— 

-tert-7*W/Vtl/=^) ^n^t^^^ny h\ :7x: — AsfJ-jV* 
^I/V (3 — 7x^ /V— 5— ff-jVi/? v^ls?*?^^. /U) (3,6-7-te 
rt-7f;V7^t^^/v) v?/V3-7^^7njJ /v^^-^^^-u 

15 is (3 — 7xr: /I— 5 — /■^/^^ V^Z/f'Z?^ — AO (^"^ ^ ^jV^T-y $ 

i: Ky K^yX7/vtv=;>) v?/i^=i— o y h\ -fy^pt'Ufy 

(3— T^yfA'- 5— ^^A-S^n^V^SJaL^yV) (^Atf-l^AO 
yVrzn^Ai^uy h\ -fy7Pt°!)fy ( 3 - 7^yf/U- 5 - ^ f 
^nX^^^^-yv) (2, 7 t e r 1-7*^7;^^=^) S?A=*=. 
20 7i»^o!) K, fc°y (S-T^^A-S-^Av-^n^ 

S?rc^yV) (3,6- v?- t e r t -7*^7/^ I''— A) v a v> 

^d!)F> ^y^at'y^^ (3— T^^S^A— 5 — ^f/V^n^i? 

(t^^^f/W^k KU K^X7/l'tI/=^) ^3 = ^ 
^d!) h\ ^7x= /W^^-U^ (3-T^V^/i^-5-^^/V->^n-0 
25 *i^c— yU) (^yl^W—yP) ^/i/a-7A^P y a^^-i^v 
O-r^VfA'- 5— ff-AsSsf (2, 7 — v?- ter 

t-7*f/I/7;^U=/V) i?/V3 =! >Ai?^P y h\ v^ix—yl^^U-V (3 
— T tyf-fls— 5 — 9 v<zs4r*?x.=i ;V) (3,6 — v>— t e r t- 
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y-rlsf-As— 5— xz^^fi/zL—jv) (Jr? $ $ M Ky 

Kv^^X?/^!/^) vVv^^^Ai^^py H\ S/^ ci^^r-> y (3 
-7^yf;W- 5 - ^ f n^y^^x=:/v) (^/l^ k^/P) ^/U=i 

5 -!)A^n!)K, n^^^y ( 3 -7^yf/V- 5 - ftV*/? 
u^i/^v^ — /v) (2, Z-^-tert-^f^/Utl/^) ^/^n-r> 

V^S^^/V) (3, e-^-tert-y^/l/t^/U) ^/Vn^.r>Av? 

10 {Or? J- As* 9 9 t Ky K-^^X7/Vt>^) 2^=a=. 

^^pD K> 7x^;^f^f (3— T#Tl/f-A>— 

^-jV^^Uly (3— 7^yf;V-5- ffsVi/? n^lsfr ^J^-fl,) (2, 
7 -i/- t e r t-7*f /V7;VtV=/V) vvi^ — Av 5 ^ n y K, ~7 zr. —As ^ 
15 f^fl/V (3— T^-^y^/W- 5 -^^/I'v'^ v?rc^/v) (3, 

6 — *?— t e r t — -7^/^-7 As^rU —As) i?/U=i =. J* Z/<7 P y K> :7^~/Vp< 
Wfl/V (3 — 7?-^ is?- As— 5 — *f-A'*/9 n^V^S^rtrr.^) 

yi/n t°y ( 3 — T^-^VtVV— 3' — **f-A'— 5 — * 

20 /v) (^/I^l^/P) ^;V3^i)A^^n!)K -fy7°ntlfy (3 

— 7-¥^r^^-A>— 3 ' — t^-As— 5 — xz-^l/f *?sc=. /V) (2,7 

— v 5 — t e r t-7*f^7/V^U=/V) ^3-r>A^ nJJK^ V^n t°y 

(3 — 7#-*'i/?-A'— 3' — t^f-A*— 5 -y tvVv^ ni^O^ 
(3, 6 t e r 1-^7^1/=^) ^x^A^aU ^ <4 V 

25 7"Ptf!Jf^ {a—7?"*ls , ?-A'—a'—*?-A'—5—* i f-A'*sjrxz'<ls#*? 

^PJK, i?7i^fI/V (3— T^t^tVI'— 3'— **5-As— 5— 
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^-jV^ ^-Uls ( 3 — T ptr^/zf-fr — 3' — ff-As— 5 — * ^-Asi/f 
i?=*^~ jl>) (2, 7-> ; -tert-7'f/l'7;i'tt/-^) ~ p A v 5 ^ a 

y K\ y'7x^;u^f u> ( 3 - T^yf /P- 3 ' - ^ f 5 - > 
? n^ls?i?=c—;]s) ( 3 , 6 - v*- t e r t - 7f ;U7;Vt l^^^) vVl^rr — 
5 ^^a!IK, ^7x-/Mf (3 —T^tsT-jV— 3' —*<f-A — 5 
-^f/i/^n^y^i?i=;v) (.it? 9 ff-Asikr? # t KU K^yX7/P 

- 3' — ^^/l'— 5 —tT-Arls? n^^v^^/l^) (7^tl/=/V) vVl^n 
^7^e;^py H\ ->-^ n^^-^y (3 — Tp-vls^-As— 3' — ^/V— 

10 5 — 9 n^V^^^/V) (2,7-7-tert-7W;^^ 

/V) 5^=1 = £ Av 5 ^ u y K N v'^n^dr->y^^ (3-7^yf/l/-3' 

- ^ f /V- 5 - ^ p ^ (3, 6— i?— ter t — ;/^VV 

/v) ^3^^^;^ n y ->^t3^^ixy^v (3-7^ 

15 Ky K-^yX7Ml^=/V) i?/V3-r)A^o!J K, 7x=;Mf 

V> (3 3' — ;* 7- As— 5—*^/USs? tf<Zs#*?=. 

- T 3'— ^^/V— 5— ^^/l^^u^^^ai^/W) (2, 7 — 
i^— ter t-^;P7/l/tl/=/l') ^n^^A^c y K% 37^-/1^5^ 

20 ^fl^y (3-7^yf/l/- 3'— p^/V— 5—*?-A'i'?n'<Zsj'i?x.=L 
/V) (3,6 - i?- t e r t-7 , f;V7;i't^=/l') *J;V=i = «7 a y K\ 

^^^/l^^Vl^^tx^ (3 — r^Vi^/V— 3* —fT-As— 5-*^/]sZ/? 

(3-7U/V- 5— **f-As*/9 u^.l/# v?j:-/v) (2, 7 — i?- ter t — 7* 

^7/^1/^) i7;vn^r>^i;^ny ^y^ntry^v (3— 77y/W 

- 5 — *<FA'*/9 us<^#*s^=-;i,) (3, 6-i^-ter t-^f;V7;Vtl/ 
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=. JV) ^3^^^n!)K< /fy^otfUfy (3 —-7 V /V— 5 

5 f yy ( 3 - 7 !J /l^- 5 - ^ f /I'V'^ n-?y^ i?x=;U) (2,7-^-ter 
t — ^^vPTVl^l^yl') ^n^r)Ai>^ o V K> i?7i^f^V (3 
-7!)^- 5 — n-O-^ v?rc-,^) (3, 6 ter t — l/^vl' 

i?/u=i J*i?7 u }) H\ (3-7!i;V- 
5 — t^-Asis* a^^^^rc^yW) ^ p{ ^-;VHr7 $ fc Ky K^yX7 

10 jv3r\s^ /u) v?/vn=!)A^By k n^^v^y (3— ^y/^— 5 

i/^ a^^-v-y 9*> ( 3 - 7 5 - ^ f ;^7^ n^y^ (2, 

7 — >>— ter t-^^V7;l/tI/-;V) i^/Vn^^^^^ n y Ks n^dr 
iyy f-y (3—Z7 y ;V— v-^ n^O-^v?^-^) (3,6— ^-te 

15 r t — ^^-/VZ7/\/$-\/=-/U) ^/Va^^A^p JJ K. a^^-jxy =fy (3 
-7 5 - ^ b^^^x=/v) {Or? ? ? t Ky K 

-^yX7;v^-y=;v) ^vn = >)a^^ o y h\ -7 T-As* 
(3— 7!);v- 5— ^^/Vi/^o^^^^^n/v) (^/i^Wcn/P) - 
^7^v?^ay h\ ^oc^/I^^/l^^l^ (3-7!);V-5-^f/vy7D-< 
20 V^v 5 :^—/^) (2, 7—5?— ter t-7*f/V7;VtU^) ^as^Ai? 
^OJJK, ^^—/l^^vVp^v:/ (3— 7!)/l/- 5 -^^VUv^ 0^0-^5? 

(3, 6 — 5?— t e r t— 7*f;P7;^U- ^l/nai^Ai;^ n JJ 
h\ ^rc^/l^^/W^V (3-:7y/V-5-^^/V5^n^^v^^yW 
(±9 9 tfjVyarjrfK Ky K^yX7;I/tU=^) ^yVn-^A^^o y 
25 K\ >T y/ot^fy (3-^31^^-5-^^^^ a^O-^^^/P) (7 

^n-^A^^py k, ^y7°nk°yf> ( 3 5 

-^^/Vv-^a^O-^^^/V) (2, 7-y-ter t-zf^As^jrV-jrU—jV) 
i?;Va=7Ai?7n!j K % ^y^nt'y^V ( 3 — 5 — f/^y^ 
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-^o!JF\ i^^^/i^^i^ ( 3 /U— 5 — ^ f-Asi/t v^<>? 

5 m^yi^) (^/i^w-y^) i^a- r^Av 5 ^ n y h\ ^7x-;Mf (3 
-^-/p- 5 f/vv'^ D^^^^rc-/v) (2, 7 — t?- t e r t-^- 
/l^/l^t^A-) v?/P3 = !?A^p!) F\ v^^^/Vt^I^V (3— 
>V- X2s<l/?*?^^;V) (3,6 — S?— t e r t-^^/l^/l^ 

10 ^^/l^>^n^^^^m=/^) (t^^^f/^^^t KU K^yX7/!/t 
i?;V3 = 7A^ a y h\ ^ o^driy y ( 3 —=f-^^=-;V— 5 — 

^ n-^^rv^y ( 3 — =f-3L=. JU— 5 — ^ ^VVv^ o^^^ (2, 

7 - v^- t e r t-7*f ;l'7yl't!/=/V') ^/Va^^A^D !) h\ V^n^^ 
15 is 9 7 s is (3-^^^/V— ct-<^v^— /P) (3,6-v 5 — t 

ert-7^7;^^/v) s/;1/3^>>a^p!) K, o^df ^y 
( 3 — 5 —*=f-J\si/->7 w<lsjr {Or? $ * ^-/Vjr? ? fc 

Ky K-^yX7/vti/^/v) ^n->)Ae/^n!j h\ ^^—a-^^vi^ 

20 ^;I/p^7A^p!J K, r7^~/V^^vl^^I/V ( 3 — /V— 5 — ^ 

v<^? (2,7 — S?— t e r t — ^^/l^/l*-;^— /V) 

3=7^^oy K ^^^/l^^t^^WV (3— 5— tJ-Asis 

? w<^# v?rc-/v) (3, 6-^-tert-7'f/V7/^V'=;l') = 
H^PiJ h\ ^^—/l^^/V^^l^ (3— ^ac-/i^— 5-^^vl^>^n 

25 v^~/l/) (^ ^ * "f-AsOrt # fc K V K^yX7/vti^=/v) 
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<Z>-eftftV\, 

^^m<D^a h-e— (PBER) ft 

(a) 7"n If U^frbmfrtl 5 0 — 8 5*/l/%(Di-e, 

5 L<(i60~85 ^e/^%> Hl^gf* L<li65~80 ^E-/W% 

(b) l-7 > >>^b^^S¥'f4^5~2 5^/V%0*T:\ 
0* L<li5~20 ^e/i^%, 55}-$?* L < ft 5 ~ l 5 

(c) ^Is^fatbS&frthZmGL&l 0 — 2 5^/V%<73*-e^^b, 
0* L< ft 13 — 25 *r/\s%s SW?* b< ft 13 — 23 

10 J^O^u t; 0 UV^-*/ai^lx^4 (^A-lt) =89/1 1 — 70 

/3 0T\ 0* b<ft89/l 1—75/25 T'fe 19 > U < ft 8 9 / 

1 1-8 0/2 0-efc^5 J I S 6 3 0 1 KmU LTiBUJt U/c?| o t> 3¥f£ 
* (YM) 4 0MPa«T, 0* L < ft 3 OMP a J^T. J:«9 0*L<ft 

2 OMP agrasr b&feWiki-ZZfv fc°lx^zc^^ h-?— "T?fc.5 0 

15 r<z>«fc p&fSHl-fcS^cz t^v^^;* h-^*- (pber) ftMtt, m 

W^3^7* h"^— (PBER) ft % #JDfi?lCgT©tt 

:*38KK^5:/n l*l^3R:x.9;* (PBER) ft, ^nt'l^V- 1 — 

20 ^ry*lM(PBR) i: Hf t L ttfe fetlS mm W 8 5%£Lh9 7. 
5 %£tT, 0* b < ft 8 7 %£JLL 9 7 %£AT. Ht-^ft: L < ft 9 0 %£X± 9 
7%£tTT^5„ ^Weftmm^^rJbtfii^VNr^dSfiMt?. #5£<7>m 

25 MlC«5/nkVyix7^h^ (PBER) ft. ^/W^—^oi^^ 
a >^ n-^r F^77>f- (GP C) t£.fc 9#«>kJh/£$HPJfc#*f (Mw/Mn) 
2*1-3, £?£L< ftl. 5 — 2. 5©a5BBte*>3o ^WfC^S^ntfU-V^ 

^^^h-^— (pber) ft. i3 5t, ^ y >*p-emfe£ti&mmiigti>* 
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0. l~5d l/g,^t<lil~3d l/gffeS. ^(^§^ntV 
i/^rn^;* h ^- ( P B E R) (i, ^7 ^fef fit (T g ) ^- l 5 4 0°C, 

(PBER) I2 % SL& (Tm) 
5 *^0J<^^n t°l/^^m^^ f.-^— (PBER) te-tlBO^n fc° v:/ • l- 
^ (pbr) {^i-^^milUD^^p-kvM^-e^i-^ 

r £flS£j-£UV\, JIr#lft{3:f»lE»&JRfbl^ (la) &mifbthZ> 0 £b 
W£U<te:, — jg&t (la) T^$tL53g^JR-fb^ (la) ©R 1 (i^ 

it7km^ >r4 m^&^bmi-tn s^^nt ^\^mx^> z> „ 
io ^sm^s^ y \fu^m^,m (cc-d _hi3o£?& (pp- 

A) /Ky ^"n t°l/^^r N 5~9 5fi*% % L< 2 0~9 5lt%$ 

b< J34 0—9 0H%©it% ^nb 0 ^^. 1-^^*S^#: (PB 
R) 9 5 ~ 5lf %^ L < li 8 0 ~ 5 11% ^ b 1 1 < fi 6 0 ~ 1 

15 ■fcmm\^&Z>i$}) t'I/y» (CC-2) « % Ita^tt^y t;°^^ 
(PP-A) 0~9 5li%, ^L<(45~9 5ll%, 
< f*2 0 — 9 5ll%i, t°I/^ • 1 -y^ls^l/tf&lgm&fe (PBR) 
& 5 ~ 1 0 0 m*%> tfrtZ L < & 5 ~ 9 5 £ kK:*?^ L < 5 ~ 8 0 

m*% £ ^ e> & 3 ^ £ £ f 5 0 

20 T'wis^m.mm (cc-d (cc-2) f* % 

^ol^U^ (PP-A) ^^ p nfc 0 l^^. 1 -^l^g-^Hfc (PBR) t 

*mmz&z>tfv ^tufu^m^ (cc-d ^fc^ (cc-2) it, & 

ft&^toD#J£L-Cte, Msi£itgiJ. ^®TOJ. MWi&fem, ttezzfe 

m^mmmu mm. y^wn. mmm±m, mmm. mm-. 
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mm, mm&jtm. ffn^j. mmm. ^smm, m.^m±m. mmm. 

iM2, 6-v?- ter t-^/V-p-^ ^TTy/V (3, 3 - v> 

^f^-4-fcKD=Sf^y^) ^^"^y^l^— K ^f7U^-j3- (4 
-t 5-v?-tert-^/l/7xy«-;P) ^Plf^-h, 

10 ^tTD^- 3, 5 — v?— ter t — ^^-/V— 4 — t Kndr:/^yi?;l/^*^ 

— K 2, 4, (3', 5'-^-tert-^;V-4'-t Kn=¥^ 

ff-A"- 5 — t e r t - z/'FA"* is -SJV) -^u^~ K 2, 2 ' — p< ^ U> tf ^ ( 4 

— ff-As— 6 — ter t — ^f^7x 7 — /V)> 4, 4'— ^^t^fcf;* (2,6- 
15 i?-tert-7Wx/-/V), 2,2'— [6— (1— ^^/l^ 

$/^ci— ^r^y;V) p— ^U:A-/Wk tf* [3,5-t^ [4-tKo^>-3 

— t e r t - Zf^As? =c ~/l7] -ff- U y^7">K] ^ U a— A^;*? 1 /!^ 4,4' 
-7f yf>t'7 ( 6 - t e r t - 7^;l/-m - ^ ^/-yw) , 1, 1, 3- h I) X 

(2—^T/^—4 — H Kn^y-5-ter t— zf'f-As'Px.—A') zf#l/^ 
20 [2-tert-7f;W4-^f/V-6- (2-t Kb^>-3 - ter t- 
7*?-A'—5—* t ?'A~*>ls&A')'7=.^A'] ; 7-\s-7&\'—\>^ 1, 3, 5— hV X(2, 
6— i? stasis— 3— H Kp^- 4— ter t-7f/V)^y^y^7^I/ 

— K 1,3,5— MJ* (3,5-v?-tert-7f^-4-fcKn^^y 
5?A0 -2,4,6-^1^^;^^^ rh7^^ l*^UZ/-3- (3, 

25 5 - v 5 — ter t — Zf^/V— 4-fc Kn^v'7x=.;P) fc°^-^— h]^ ^ 
1,3,5— b y ^ (3, 5—5?— ter t — Zf^A — 4 — t: Kc* =3r v^O-^/V) 
^y->75l"- K 1, 3, 5-hy^. [(3, 5— S^- ter t-^^/V-4-fc 
Ko^i/yx^V) tr^/P^-drv-ac^/ix] ^y^77^h, 2-^"^ 
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6 -S? (4 -fc Kn^'>- 3, 5 -i?- ter t-^/U) 7x7 
*cis-l, 3,5- MlTv^y, 4, 4'-^^-tf^ (6- ter t-^fvP-m- 
^l^y'— /b) *i:*©7i;- jvmte&riA, 4'-7^y^>fc^ (2-tert 

5 —10) ^i*©^|i7x/- y^m^-y ^m^-TVi^SaPif btb-5 0 

^m^i^it^fij^ Ltd fc^x.fiv 1 ^ -7 y A—, i^^y^^/l— N 

10 ^y^xy ^ y bJJ^t Kn^7if;Hyv'7^l/-h) <Z)x7f 

A- (^iJ^Lfi-^^^^y ^ y h^7l7 y/^^-^n tf^— b) as^f 

y >-^^bi^Jh^!j £ b-C«, fc t xlH? h y ^"^ ^/V/Jn^. 7 t -f K hD77 
!J;^777'f K b y ^iX/V7j>^7T^ K ^ ^vW-^^—yV/*;* y r 
15 hV* (2,4-'7-tert-7 4 f/V7i^) 2^777^ h> hD 7 

K 7- hy (h yfZ/;V) - 1, l, 3 - h y ^ 5 - t e r t — :/ 

^/l— 4 -fc Ko^v^^^/V) ~?9"s : &'fc7s~7T'< K fb7 (C12~C15 

20 m&TA"*/i') -4,4' — i y^u fc°y fve;7x^v^7,77^ K 

7 (hPr^) -4, 4' -y'^V O-^f/V-e-tert-yf- 
;V7x7^-/V) ^7>77^ hV* (3,5-^-tert-7"f;l — 4 — 
fc Ko^r^xx^) *777^ K hy^ (^7 • ^I^7x;V7xx/V) 
*^77^ K TK^b— 4, 4' — >f y^n fc°!Jf^7x7-;^y*^77 
25 fc^ ^-^7 3i ~yV) • fc^ [4, 4' -y^y 7=^fc^ (3-p<^ 

/\s—6 — ter t-7'f^7x7-/l')] • 1, 6 — ^^rlr^v^— /l^/fc;* 7 7- 
K ~7^=-jV • 4, 4' — f V^fu \?yrls*yy • ^i!J7 y h 

-/U^*7x7 7^ fc^ (2, 4—5?— t e r t— 7f/l/7x=/V) ^i/^ac 
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;v7x^) -<>^rc y * v y—jW-foTs^T'i K hy^ [4, 4'-^yy 

p t°!)f> fcT^ (2 - t e r t-^f/W7x/-;V)] *^77^ 7 • 

5 777^ hK MJ* (1, 3-i?-777n^/^Wy7ok>) ^^.7 
T ^ K 4 ) 4'-^77at o yf>'t^ (2-tert-7*f;V7xy-/I/) • 
^ (y=;i/7x=;l/) *777^h^ 9, Ko-9-t*t-9 
-^-^r-^- 1 0 -*^777xfy^ U-V- 1 0 — ^^M^ h\ T 5, h 
(2, 4— S?— ter t — Zf^-J^Z7au^;V) —4, 4' — If :7;n~ 

10 -r hft^ifbns. 

$e>KLteO«-fbl»Jh«|i:UX, 6-fc Rp^^n^^ftigftrfc^^a, 
j3. 7. 6 <7)#ffih=t^3ia— tVihZ>^ttLZ-flt><Dm&tfo^ 2— (4— p^/V 
— ^i^— 3— ^=/V) — 6 — fc Kp^nvy©2, 5 — ^vMtJj|ft\ 
2 , 5 , 8 - b y p« ?vMK&ft\ 2,5,7,8-^h^^ ^/Vg^ft:, 2,2,7 

15 — b y 5 — t e r t — zf^-/^— 6 — fc Ka#^ n^->\ 2, 2, 5 — h 

y^f;l/-7-ter t-^/V- 6 — fc Kn^^a-ry, 2, 2, 5- h JJ * 
f/V-6-ter t — ZfJ-/^— 6 — fc Ka^PYy, 2, 2— 5 
- ter t-^vV- 6 — k K n ^7 n v y if^ffl V > 5 ^ t ^ T'f 5o 
*7h— JR^C M X A l y (OH) 2x+3y-2z (A), - aH 2 0 (MtiMg, C a ^7c 

20 teZn7?&9. A{i7jc@gS^^^T^^-^7?fe?)> x. y. z r±jE», a fct 0 
^fctelEtrr-feS) -e^^tt-Sm'fb^, fc^i{fMg 6 Al 2 (OH) 16 co 3 - 
4H 2 0, Mg 6 Al 2 (OH) 2oC0 3 * 5H a O. Mg 5 Al 2 (OH) 14 C0 3 - 4 
H 2 O s Mg 10 Al 2 (OH) 22 (CO s ) 2' 4H 2 0. Mg 6 Al 2 (OH) 16 HP 
0 4 • 4H 2 0, C a 6 A 1 2 (OH) 16 C0 3 • 4H 2 0, Z n 6 A 1 2 (OH) 16 CO 

25 3 - 4H 2 0> Z n 6 A 1 2 (OH) 16 S0 4 - 4 H 2 O n Mg 6 A 1 2 (OH) I6 S0 3 • 
4H 2 O n Mg 6 Al 2 (OH) 12 C0 3 - 3H 2 Otet£&itkZ.tfigStyttil : 8l\kls 

xm^z>z.t&x%z> 0 

%&%fflk\*XtZ* fcitU2-tKo^-4-^ h^^y/7x/y, 
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2 — fc KP^->-4-n-t^ h^i/'<yy7x>' ^- 2, 2'-v 5 -k Ko 
— 4-^ V, 2, Kn^v^<yy7xy W«£ 

ifOfc Ko^M>y7x;>|, 2- (2'-fc Kn^i/-3'- te r t-:/ 
f^-5'-^^7x=/V) -5-^0 0^/^)7/-^ 2— (2' — 
5 t Ko^>-3', S'-iz-tert-^f^x^/l/) 

2- (2'-t Ko^-5'-^f-/U7x=^) *<^y hVTy? 
— 2 - (2' — fc Kn#i/-3', 5' — ter t-7^V7i^) ^<>- 

y b y t -s—)vtz ifo^O'V hVT /hh, 7 * ^/ht 1 y ^ i — h % P - t 

e r t — ^7i= /HMJ *>V~- K 2, 4 — 5?— ter t — 7*^71- /V— 
10 3, 5 - i?- t e r t-7f ;W-4 - t Kodj-^yyx- b % ^tf^- 
3, 5 — S?— ter t — ^f^/V— 4 -fc Kndr^y/x- f> ft ifO^^/ai— 
Mg N 2,2'-^tf^ (4-tert-^^7x;-/l/) NiS, [2, 
2'— ^-^"tf^ (4 - ter t — ^ f~?V7 x. J =7— h)l -n-/W^N 
i x (3, 5— *?— ter t — T^/P— 4 — fc Kn =3r is*<Zs V/V) *=^*>-^^/ 
15 oi^vVoc^'tvI^N i &.f£¥<D~yfrM\&tfo^ a—^TJ — $ 

*3j:t^N' - 2 -xf/V7xx/V-N-x h^ri/— 5 — t e r t — ^^-A^7x.=- 
/Vi/^L «7^v?T 5 h\ N— 2 — xf>7x=;V- N' — 2 — >^S/7at=.A' 
^71^7 5 K*if©i/=L7^7=!J KI, fc** (2,2,6,6-^h^ 
20 p«^-/U-4-tf^y v?^) -fe^Soc— K « [{(6- (1, 1,3,3-rh 
7^^^) -f$y}-l,3,5- 4-S?-Y/M4- (2, 

2, 6, 6-T h^^^/Hf^P >W ^ /} •^Mf^^U!'], 2— (4 — 
fc 2,6,6 --7 1 - h7^f/V- 1 — tv<y — /V«b =1 

25 m^!l^L-Cfi, fc£ ti^-?77^y!7 y *°yxf i/yy^^^, *°!J7 
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-rhythm., trvv&m, /^^w/ua 

sg$±^$m^«te^^\ ^yxfwy, y ^ #y^ 
io jv* # ? y k $g«|2Ky p« ^ y h^M^^^^M* 

_biBo =fc 5 <eas*D#j ^y^ntv >ifi*&%tf> , 0.0 0 0 1 1 

0 m*% <D*-e-^^ £ ;h/C WC «k l \, W m|& 5 zK y ^ n t° J* > 




V 
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i$7km^tzfemm%ki~~i o<Dmfc7kmmx*&<9 , r 2 % r 3 nmmx&ox-k 

JM£fft^(3\ "J- h V -7A-2, 2' -t^Uls-^X (4, 6-v>- t 
5 ;V7^~JU) 7*77^— K -t hi) *}J>>—2, 2' -^^~V fls— \?7> (4, 
6 — i?— t -7*^jU7 7*77 =c—h s V =^7 JU — 2, 2' 

— if 7 - (4, 6-^-t-/f/W7x=;V) 7 ^-^7^— K y^A-2, 
2' — a^y-7^— tf* (4, 6 -v?- t — ^^vl^ai^/P) 7^-^^^— K 
thy A- 2, 2' — ^^-y 7*^— tT ^ (4 - i -7*n tVl^- 6 - t —Zf^/V 

10 7^-/1-) ^^-^ K y t!7^ — 2, 2' — jrf^Ui'-tf;* (4-^5^/1^ 

-e-t-^^x^) ^^-^3731— k ])^-^J^—2,2 y —^^u^— 

\?7 (4— oc^/P— 6— t — T^/l^zn^/V) K TJ/ViX^A — 

\?X 12, 2' -=f-$-\f* (4-^/1^-6 — t— ^f/V7xx/V) 7*77 ^ 

— hi, jj/vi/><7j*—\f* [2, 2' (4-^^vV— 6- t -l/^/P 
15 7*77 — his TJ/V^A-lf;* [2, 2' -^^-tf^- (4,6 

-i?-t-7'f/V7i-;I/) h], [2,2' 

-^j-tr;* (4, e-^-t-^f^x^/i/) h], ^^S/r7 

A- « [2, 2' — ^-tr*— (4- t -3r7^Jl>7 M 7*77 — ML 
tMJ!?A-2,2'-7*f Ufy-^ (4,6-^-^7 % /W7x^) 
20 77x-h, thU A- 2, 2'-7*^yfy-^ (4, 6 t 

tf* (4, 6 -^-^Wxs/U) :7*-;*:7:*— K thy 7i*-2, 2'- 
t -^-^^/P^^I^V- If* (4, 6-v 5 - t -7*f/I/7x=/V) 7*77 ^ 

— K XAsisyj*-}?*- (2, 2' -*^U>--\?7 (4,6-v^-t-^^ 
25 /V7x=^) 7^-^^^— ]>h T^i/yA- tf;* [2, 2' — ^^l"^ — If 

* (4, 6 -i?- t -7*f;l'7x=^) 7^-^^^— ML ^y »7i»-fcf;* [2, 
2' -T^l^-feT* (4, 6 t -^/l^^— A) 7^-^7x- 

thy 2' - ^fl/y-t^ (4 -^tA— 6 - t -7f;V7x- 
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A) 7*77^— K i-hiJ £.A-2, 2'-^^-l^^— t*^. (4-3i^/l — 6 

- t -^f/V7x^) 7t^7x- K h V >7A (4, 4' —*?*^->V— 5, 
6' - t -T^A- 2, 2' - lf7x^l/) T 7 ^-^^^— 

tf ^ [(4,4'-^ ^A- 6,6'-i?-t- 2 , 2'-lf7x —A) 

5 7*7,7^— bi, h y 2, 2' -^^y T^y— tf* (4-m—y=f-/^ 

— 6 — t — 7 ? ^7x—;V) K -f- b y 2, 2' 

- (4,6-^-^f;V7x^) K tbP>7A-2, 2' 

-^^l/^— tf^> (4, 6 -i?-xf-;l/7xci;l/) T 7 ^— K # y [7 ^ 

-2,2' -^c^ y — f ^ (4,6 -v 7 — t — ^^A^x^A) 7^-77x 
10 — K ^AiX?^- tf* [2, 2' -^.^y (4,6-i7-t-7^ 
^7xx;l.) -7*^-7^— h], v^-^- t?^ [2,2' -:r.^y 

tr;* (4, t -7f;V7x=;v) -7*7,-7^— bl.^V *7A- 1** [ 2, 

2' -xf Df>- If* (4, 6— S?— t — ~7 ! f'^ "7 =c — A) 7^-^^^— f], 
TA5; — t^A — h y 7. [2, 2' — — if;* (4, 6 — 5*— t — 7f;V7 

15 A) 7t77x-M *3i:t5TA$ = e7A- h y ^ [ 2 , 2 ' -3^ V fls- 
tf* (4, 6 — *?— t —-f^-/V7=^=-;V) ~7*7.~7^— bl teXXF^frlbftm 
^*^t5ri^t^5„ Ztib(D5lbX*fc-r b D £A-2, 2' 
l/-\?7> (4,6-i/-t-7fA7x^l/) 7^-^7x' — b LV\, 



20 (5£<K R 4 «7K^*fc«^#[l~l OO^L7K^ST?fe«9, M«l~3« 
<D<£mm*T*3b<Q , ni2l~3<D^f$refc3 0 ) 

^tfclftfclteu ^ f y *7A.-l?7. (4- t -^A^x.^/V) 7^-^7x~ K 
~l-b})<?J*— If* (4-^^7x^) h % ^-hy^Jx— If* 

(4-xf;V7x=;V) 7 ;t- 7 :r. — K "7" h y 7A-t^ (4-i-7Pk" 
25 ;V7xx/V) 7*77x- K -T b V $J*— if 7, (4-t-^^7xx;l.) 
7*77 ol— K # y £A-fcf;* (4 - t -7*^7xx/l/) ~7 3r 7**7 — K 
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— bf* (4— t — ^f;l/7xX/P) 7 ^-^7 oi— K U^[7^— tr* (4— t 

7**7^— 7/^^7A-t'7, (4— t— -ff-JV7 

5 5 17 A — fcf^ (4 - t -7*^71=^) "7^— h;£S 



JM£iftK:f± N l, 3, 2, 4-^yi?yfyy/H;'f-;K 1,3 — ^v>y 
10 f 2 , 4 - p - ^ f/^y i/ y f y y;vt* 1, 3— <yv ? ufy- 
2, 4 — p— i^vi^v^Py^y/Vlf /K 1, 3 — p— y^/w<:/s?y 7 s 
2, 4 -^yv'y -^yy/nf /k 1, 3 — p — cn^vwo-:? y 2 , 
4— ^vs^y =t^vjv\£ y— /k 1, 3-p-yf/^y^uf>-2, 4 — P 
— oi5vw<vs?y ^^yyvtr ] — /k 1, 3 — p— o^/wo-e^y ^v- 2, 4 
15 -p -y^vwo-v^y T^y/nf /k 1, 3, 2, 4 — 5? (p-y ^-/^^ 
i^y^v) y^trh— /k 1 , 3, 2, 4 -5? ( P -ai^yi^v^y y/v 

fcf h — A\ l,3,2,4-S?(p-n -7o bfVW^v? y ^» y tr h — /K 
1, 3, 2, 4— *? (p— i — 7°clfMyi?!l7y) y/t-fcff— /K 1,3,2, 
4— (p-n-^fM^Dry) y;l/t^b-;K 1,3,2,4— (p 

20 -s-^f/w^y^yfy) y/ptrb— /k 1,3,2,4— (p-t-:/^ 
/wo-v 5 y x ^) y^if /k 1 , 3, 2, 4 -5? ( 2' , 4' — s^y ?-A~<zsi? 
Vt*^) y/vbrh— 1,3,2,4-^ ( P -> K^^!i7V) y/i^ 
trh— /k 1, 3, 2, 4-i^ (p-^ h^y^y^y fzs) y/Hfh— /K 1, 




OH 
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3--<y^!J7y-2-4-p-^P/^y^!)7Vy/l/k'|>-;K 1,3 — 
p — y nryP^> v?y 2, 4 -^y^yf^y^t' h—vK 1 , 3 — p — y 

p;^yv?yf>-2, 4-p-^f;^yv^ryy/^h-/K 1, 3-p 
-^n;i/^y-yijfy- 2, 4 — p -xf/^>-;ij fyy^t'F-/K 1, 3 
5 - p-yt % ;^yv?Df>-2, 4 - P - y nA-<^v?y T^y/i^* h — /k 
1 , 3 - p -xf/^y^ufy- 2, 4 - p — y u/w<is*?v ^^y/vt* h 
— A'*5j;t5i, 3, 2, 4-i^ (p -y n/wo-^yy ^v) y /v 1> — jv-io i: xf 

^^h^m^^m^-t^^t^x^ So -ttb<^ 5 ^.-efi, 1,3,2,4- 
s^os^y T^y^tf /K 1,3,2,4 — (p -y ^/i-^o-v^y 
10 y/vtfh— /k 1, 3, 2, 4 — (p — rc^/w<>-;yy y^is) y/vtr 

1,3 — p -y a/v-o-v^y 2, 4 - p -y ^A-Ov?y T^y/m 0 h 
— /K 1, 3, 2, 4 — (p — y a/i/^y^u ^v) y/nf /v*3j:Tj?^tL 

te&MK* ^^otvyM (cc-i) tifrfc (cc-2) 4\ 0.0 

20 0 1 ~1 011%, £?£L< J20. 0 l~5ii% 3: L < 0 . 1 ~3 

11% <DM.X^ £ tiX V >T & J; V \ 

Af*KKc«. 7js°y^^^^ x *°y 1 -^^/fe^oa-^-i^^^ >-m^m 

^ny #y K abs, ^y^^uy, titymtv—/^ 7j?yy 

^ bic^jj^s^y tVyM (cc-i) ifcfcte (cc-2) 
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5:^r7A^^^.^7— % -fet"^-^^ K PMF (Processed Mineral Fiber) > *S 

10 ;h7-fF, ^^sfe^y^ zci/^^y^ h^^omm^^j^ #7*'^ 

^#0. 2 — 3 Mm$bf-(iO. 2 — 2.5 ^ra©»^^«t<ffi^ 
15 •§i1tZ.<D#/U?ti. > ¥-&T$tM5 ft m^_b<D^O^W*^s 1 Oli%£(T 

20 J&S0*L<JSV»P>jft,5 o 

25 sa^tf £>*t£ 0 

£5o 
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*&m^mz>?$i) (cc-d « x ^m^^mmm\^ 

5 \z.mfcZ>b b t^»itt^i«t- hi/— /Mtet>lS*LTV^ 0 

*7c, ;*3S9§i£flSS#!; ynkV>» (CC-1) fi, JilH^^^Jlt 

*^0J-Cfi. _hfeo«fc . 1 (PB 

15 R) f3\ ^^P^/V^^m^fc^OilTK^JCiS^^^Tcf^^ttife-e 

fc{*^-f _hiB^y 7v\?\s^m.&mfrbqkbthz>m-is 1-2.000^ 

20 m s &tL<tt2~l 5 0 0/imOv/-httlt7^/VA-Cfe5 o 

JMfctfrtcite, ^^^f^TB. -fy7U— > 3 ^fifc^«f©Jf # u 
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5 #>Ji (id j^fefcsatJifl^fcSo ^tt^y/ntvyi (i) 

l~2 0 0 0/im, &*L<tt2~1 5 0 0 Mmt*fc5„ _tlB*° y :7°cz t° u-^ 
&J$4&J1 (II) Off $ 0 . 1 ~ 2 0 0 /z 0* L<li0. 2 ~ 1 5 0 ju m"C 

3-1 5{^-efeS 0 



WO 2004/087775 



PCT/JP2003/016972 



58 

{&<DZ7j/isj»kmmvxmi<^z>^bhx^z>o mm-t j^j»t lti*, 

/Kytl/7^>7^AA S 7jf U 7^U>7-f /l/A, Ttfp x^7/i/7 -fA^ /t? 
^A^fcfiMJJJlfleWu igBJtt, Ifetttt, s^^te. t-h^ftt 

io mnx^^o mzfettti>K*- h-zs^-sistzz b&Tzm-vibv . jzmttumx 

/v-rZi^bfrXZZbbhl^ fc— y^3ft i St>ff4^TV^So * 

25 m&r&mik&m 

*m m (Dm^^m^m tib— ^ (2 a) T?^*>$tLS„ 



WO 2004/087775 



PCT/JP2003/016972 



59 




- (2 a) 



— flSJSJS (2 a) mSSlvC. R\ R 3 «7Xm-Cfc?). R 2 , R 4 te^Tkfit^ 
R\ R 8 , R 9 , R 10 s R*\ R 12 , R 13 f*7.Mt. £HbJc*a£. 

X N n-^f/VS, n— n— ^^vVl^ % n — ^<f^JV^ n — 
^"i7 ^vP£ % n - 7 n if ©Itti^^bTK^ ;-fy/ 

n fcVl^ % t e r t — l/^/l^ T 5; 3 — p< ^/V^^/l^ 1 , 1 — ^ 

10 zn^-/V7°ci fcVt^ 1 , 1-5?* f^/^/l'X, 1 7- A*— 

1 , 1 —-fxx 1 , 1 - v 5 * ^/v- 2 — * f^n fc7v-2£> 

1 -* *f-A>- l-^fy^n fcVl— 2 -* ^vl^n tW^^^O^-^^bTK 

-^S^e if o^^^fp^TKi^S ; -< v^/i^ ? $ i , i - * 

20 if <D-^r *JDIC^^flak*g4SS:S*tf 5 w t &x% 5 0 
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tr^m^mti^xte, hyxf/^ij/n, 

R 13 , R 14 tt-ttb-etlPI— TftI«oT^tt)J:<, SVMC&rg- 
bratSr^b-C^iv^ ClOj;5^ItIiLt, ^T{c^£*L5©glS# 




* :i >^n^>$ ^JU^U— JU*<t $C 



15 S&I5— JKS: (2 a) (C^-t, J/^D-ty^i?x=:;Vi|ifitSR2, R 4 
ii^ftlfc 1 ~ 2 0 <JD^faK5SaEt?feS r. 1 bV\ 1-20 

MT'fc 5 - j&S j: 0 £f * b < v R 4 »p« ^^S, ^^/VS> n - -7 n tVH 



WO 2004/087775 



PCT/JP2003/016972 



61 

ttflS— ^ (2 a) {C*5^T, 7y^l/>IS{cg^i-§R 5 75^R 12 ^9 
R\ R 7 „ R 10 , R n cDf£S^— o^Jnte^ifr 1 ~2 0 0^7K**T?*>>5 r 

R 6 tR u &£ZFR 7 bR 10 i)m-<Dmx*&Z>Z.bi>mi£^\ ^(D£o?m& 

i,\,mn<Dtpizn, r 6 tR 7 ^mmmm (ar-d ^j&u r io £ 
R n m%ffimm (ar-d tm— temffimm (ar-2) &mj&vT^z>m 
io ^-^-^^tb^o 

BUlB— ^ (2 a) m^v^c, n^iy^^^^/umt^^^-^^^m^ 
r 13 % r 14 n^n^enm— T^^ox^xt> <£< > si/M^lts 

20 ^LV\ 

BUfB— ^ (2a) iC&\,^X, MteSM^S^JR-Cfe «9 s ^iftfcteT i N 
Zr, Hf#^ ( -f^tt^ o ^f CN Q(^n^i/ % ^bTk^S. T-^gEte 

^ ^ fc nm^m^Mxm^mij: ^ ttifi^^ e> fn— * zm&it-v 

llftS, jlil~40lfT*$)^ j i)> 2 £JUttf>R#f3:, CmSWCl*!— T?t> 
25 J*fto-CVvCt>J:V\, ^n^v^A^Jir LTfi, iftsff, a? 
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*fS9i<&#£ L^m&&mfc&%> t tttt, ^^^cn/i^^^u^ 0,5- 

10 ^^—AsfJ-Xsls (3, 5 -i^^vV-v^ n^^i^zc-^) (2,7— 

(3, 5-i?*^Jls—Zs? n^y^^zz/i^) (3, 6-v^ter t-yf/V7/l/ 
^l^/l^) v?/l^rr^t7A^^ a y ^^z^/l^ ^t^V (3,5— *?*?-A* 

15 ^az^J.^DtJ H\ ^7x=;MfWV (3-tert-7f/l'-5-^ 
^/l — n^^^zczz/^) (^/l^lxz^/V) ^Vn-r^A^py h\ i? 

(3— t e r t— 5 — ^ ^VV— ct^^^ v?ac - 

/V) ( 2 , 7 - i? t e r t - 7f/V7/^ Wrz^) ^/v a^^A^ny h\ v> 

(3-ter t — ^f*5->\'— 5 — ^^7U— ^ o-^^^zczz 
20 (3,6-v?tert-7W/^l/=/V) ^n^^A^ay ^ 

7x= (3-ter t — zf^JV— 5 — 5v^— a^V^ i^zczz 

y K\ ^7x=;M^l/y (3- (2— T^V^vV) - 5 — * ^fls-*/? n 
XL^v?zczz/V) (7/U^-U^/V) ^az^A^DjJ K i^^^— /l^^- 
25 (3— (2 — T^^ry^A) — 5 — ^ ^A— d-^V^ v?rczz/i,) (2, 

7 - t e r t - 7f ^7^t U^^) ^I/z-^A^pU h\ * 
f-U^ (3- (2—7Jf"rl'^A') - 5 — fJ-As—^t n^V^^zc-^) (3, 
6-i?tert-7f/W7^tVz;l/) v/;kzzr)i 1 ^P!) h\ -^^^z^yV^ 
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^l/V (3- (2 -T^l^f-/^) - S-**5->\>-*/? u jv) 
^ ^ ^ f ^ t Kb ^y/7;^V^^) i/,u=i=.$j*i/? vj V h\ Z? 
•7 jVJ- J-Uls (3-ter X — zf^jV — 5 —^^-/U— is? a^<l/$ i?3L=. 
;V) (Z7jV-frU~/V) i?y|/3 = i)A^o!) h\ J?7x=^fl/^ (3 — t 
5 e r t-^f-;V- 5 - xf'A'-^ n^J/^i;xs;l/) (2, 7-^tert-7 
^Vl^/VoTU'^l') vM^ — ^Av^ n V h\ i?'?3L~/l'*'?-ls>' (3— te 
r t — -f^-As— 5-=cT/U—i/? v^<l/# *J>3L=.;V) (3, 6 — 5? t e r t — Z? 

i?/v=i~t7 a y K> v 5 ^ ^—/l^ ^ (3 — te 

r t — Zf^-jv— 5 -x;^vV—>^ n^^S^nn /V) ^ ^ ^/p^-^ ^ t 

10 Knv 5 '<yy7/VtW=/l') ^ax^i.^^n D h\ v^^ — ^fl/y (3 
— t e r t— Zf^As— 2, c^>-^ ^rc=:/P) (^/^l^- 

/P) ^l/^r:7A^n!j K s i/^ ^xvl^ f> i^v (3 — ter t — Zf=f-iV— 2, 
5 - ^/V- ( 2 , 7-i/ter t — Zf^A^Z7jiV^r U 

=W) i?/l/nr:r>A^n!J p\ i?7i=;Mfvy (3-ter t-7*f/V- 

15 2, 5 — S^^vl'-v'^ (3,6-^tert-7'f;P7/^ 
l/^yl^) e;/>a = |>A^)3 y b\ ^x^^fV^ (3-tert-7f/V 
-2, 5 — v^^VV— a^^^ac-yl') ^ J~>V0r2 ? fc h*Bi? 

^yV7;i/ti/-;v) ^3=:^^^ ay K,^(p-M);v) ^^u^ (3, 

20 y P\ (p-hP/U) (3, S-Ztt^/^-Z/fv^l/pZ?^—/^) 

(2, 7— v^ter t — Zf^-JV7/V^r\y^/V) iS/U=i u }) h\ (p 

-MJAO ^^UV (3, 5— S^^— V* n'O'^rcjnyV) (3,6-^ 
ter t-^^Vl^/t^t^/lO 5?/|/3=9A^ cz y h\ ( p - f> y /V) ^ 
fWV (3, 5 is? xi As} Ptf/V*? $ t 

I/V (3-ter t-T'f /I'- 5 - ^f n^y^i/x^/>) {~7 AsJrX' 

-/P) ^3 = r)A^njj h\ ^ ( p _|.y /V ) ><^i^ (3-tert-7 
f-/V— 5 — *?-A'—*/# TJ^<ls# i?m^/V) (2, T-^tert^f^ 
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U=.jV) -^3- $ c y h\ (p-MJ/V) ^fuy(3-tert 

-y^/b— 5 — *<?-/l>— */9 u^Of (3, 6-i/ter t — zf^-A^ 

7/1^^- A) «»3 =. *?J**?!r a I) h\ *J (p-hy^) ^^l/>- (3-t 
e r t — 5 — p< ^JV—^V n^^^ocxvi.) (^ ^ ^ ^-)V^r!7 $ 

5 tKn^y/7/^I/=/V) ^as^A'^ny K, i? (p— hJJ/W) * 
(3- (2-7^yf^) -5-^f;l/-^n^i?xn;v) 
/l^lxxvW) ^;l/a^i>A^P!) h\ v 5 (p-hy/V) (3- (2 

-T^yfyl') -5-^5v^-^n^:/^>^-/V) (2,7-i?tert. 
-yf^7/VtV= ^/Vaa.r)A^P!) }>\ i? ( p — h y }V) 
10 (3- (2 — Tjf^lsJ-fl') JV—z/irxi^sZ (3,6 

— v 1 ter t-7*f;l'7;VtW^) ^anjrA^ a y K, >? (p — h 
T^l^ (3- (2— T^V^/V) — 5 -t^/V-v^ n^^^r:-^) 

(p— h ^^1/^ (3 — ter t — Zf^/V— 5 — rc^A— 

15 i/^i-A) (^/V^-l^^A) J?/^9a^bUK, 5? (p— MJ/V) 

( 3 - t e r t-7 ? f/l'- 5 - xf />- ^/^ a-^y^ i?x^) (2,7 — 
^ter t — Zf^jVy/V* i?/V=i =. ? A n]J h\ ^ ( p — h y ;V) 

f^lsls ( 3 - t e r t-7*f /I'- 5 - x^;V-i/^ n^<y^^xx;l/) (3, 
6-v ? tert-7W/l'tV'x/l') ^/Vn-^A^Djj h\ (p-MJ 
20 ^ f 1/V (3 - t e r t-7*f /l/- 5 -x^;l/-y^ D^y^i/xx;!/) (;T 

^^^f/W^k Kn^yy7/Vtl^x;>) i?/Va-^^n!JK v> 
(p— WAs) *^\sZ/ (3 — ter t — Zf^As— 2, 5— ^/P— 

(^yk^-Uxi/l/) ^vax^A^a!) K, (p-hy;V) 
t^Ul/ (3 — t e r t— Zf^As— 2, 5— n^V^ ^acxvl^) 

25 (2, 7-i/tert-yf^7/^l/x/l/) vvP xt & A ^ n y H\ (p 

— WAs) *<f-\sls (3 — t e r t — Zf^A/— 2, 5 — *?**f-Ar— u-<l/# 

(3, 6-^tert-7'f;l/7/^l/x;l/) J>i?# n ]) 

¥\ (p-^hU/W p^l^ ( 3 - t e r t - 7°f ^- 2,5-^^ ^/P- y 



WO 2004/087775 



65 



PCT/JP2003/016972 



;\s=L-rpA,i?? o y ^ (p-tert-yf^i^) P^U-V (3,5 
— *J-*f-fls— i?=c^/is) yu) i?/ua =. r> Av 5 ^ cr ]} 

Y\ & (p-tert-'/Wi^) (3, 5— S^^vu— ^ n 

5 (2, 7 — i? t e r t — Zf'f-jV? j\s3r\s~sV) *?sU=2 J*i? 

^p!) K 5? (p-tert-yf/V7x=./U) t^Uls (3,5— itf^/V — 

7A^p!J h\ v> (p-tert-7*f/l/7i^) (3,5—-^ 
^vu— v<i/#i?=c.-;\,) (^^^/l^^fc Kn^y/7^tl/ 
10 =-/V) i?;\,=i~f7J»*?J7vy K> ^ (p-tert-7f/V7i^) 

(3-ter t — 5—*^/]s—i/? n^<z/# v?ac;r-/V) (^/i^-ix^/V) 

= o y Ks (p-tert-7*f/l/7x=;V) t^Uls (3- 

ter t — 5— ff-jV— u^ls # *JaL-;V) (2, 7-i/ter t — 

rT^/^TTVV^l^/V) i?/l/3 = ^A^ay K % ^ (p-tert-7Wx 
15 ^^1^^ (3-ter t-7'f 5 - ^f ^-i/^ n-<>^ ^x^;U) 

(3, 6 — t e r t — 7*f/V7/VtI/=;V) ^;i/ 3 r:^A^n!J K, v? (p 
-tert^Wi^/i.) (3-ter t-T'f/V-S-y^/l — 

^3^r)A^^ny h\ (p-tert-7f/V7x3;l/) (3- 

i?^a-7A^nij K % ( p _ t e r t — -/^-^^^. ^^^^ ( 3 _ 
(2-7^vyf/l/) -5-^^/V-^^cr^<^^v?aa-/^) (2,7-i?te 
r t-7*f;i/7;vtw^) ^/Va^^^n!) h\ v= (p-tert-7f 
/^7x3;V) t^U^ (3- (2-T^^^/P) - 5 — * ^jV-i/? n^V 
25 #*J=jl^/\,) ( 3, 6 — i? t e r t— 7*f/l/7^V=/P) vvl^ =t =■ J* i? ? n 
P h\ V s (p — t e r t-7*f;W7x-;V) (3— ( 2 — T^^>f-J^) 

-5-^^/l^-v-^a^V^^^/V) 9 tf-AsUrl? # Kn^yy 

^A^l^/lO S^a^A^n Jl h\ *J (p-tert-7Wx=/U) 
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(3 - t e r t-^f o^y;?^!^) (7 jv 

jru—ju) v?;V3 = r>A^^P!) K, *J (p-tert-^f/U7i=/P) * f- 
U> (3 - t e r t — -f^tV— 5— ^3iz=./U) (2,7 — 
i^ter 1-/^7/^^-^) i//V=i~V J*i?? a V K\ v 5 (p — tert 
5 -7f^7x=/l/) ^fW7 (3-tert-7f/l/-5-xf;V-i/^n^y 

(3, 6-^ter t-7*f-^7/Vt^^) ^n^r^A^D 
UK, (p-tert-7f;>7x^) U> (3-tert-7f^- 

/l^l^/V) i?/^ = ^^ni) h\ v? (p-tert-7f/l'7x=;P) 
10 f 1/ y ( 3 - t e r t - 2 , 5 - ^/V- n ^ ^x=;u) (7 

f!/y(3 - t e r t— 2, 5 — ^vl'— n^V^ v?:x^/U) (2, 

7-'7tert-7f/>7;^y^) =. 17 A v?^ a y K, 5? (p-te 

rt-7f^7x=;V) ^^l/y (3-tert-7f;l^-2,5-^^- 
15 a-^y^ ^cn/P) ( 3, 6 - i? t e r t-7f ^7/Wt v?/V=t=: 

^Av'^py h\ (p-tert-7^7x^V) (3- tert 

/l") yy(3- ter t-^^/P-5— 7 t ^/^-v'^n^i/^^zc^/i.) (7 
20 A^l^AO ^/l/3 = 7As;^a!J K (^^/l-) (7x^;V) ^^U^ (3 

-ter t-y^/V— 5— fT-Ar—i/jr Ztzizn /!✓) (2, 7- tert 

-7*^7^1'= A') ^3 = ^^ajJK, (p^A-) 

( 3 - t e r t - 7f /v- 5 - ^ f /v-y ^ n -<y ^ -7x^) (3,6 

-v^ter t-7*f^7/Vty=/l') ^3=:7A^7 o y h\ (p< ^A-) (7 
25 ^n/V)^^l^^(3— ter t— ^f-J^— 5 — p« ^Vl'— Ef^i^ v?ac-/V) 

(^-^ ^ * f/v^r? 2 fc KD^y/7/uti/^) ^^^^oj) h\ 
(p-hU^) (:7re~/u) ^l^y (3- t e r t — -ff-tV— 5— j^A—v' 
?u^^#i?^=./is) (■7;vj>r\/=.ji\s) ^a^Wol/K, (p-by 
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jv) (7 a^^jv) ( 3 - t e r t-^f /U- 5 - ^ n^y^ 

v^n^/P) (2, 7-v?tert-7'f/l'7;^l/^;V) SM'Si =■ >7 A D ]) 
h\ (p-h!)Aj (7^-/1/) ^^l/> (3-tert-^-5-^f^ 

— i/^ a^V^ v?^-^) (3, 6— i?t e r t — -f^/^Z 7 A-^t l^=- A) i?;U=i 
5 ^^^n!) F N (p-fP^ (7x=^) l/y (3-tert-^f 

a — 5 — t^-As—*/* v^i/? z?=il-;v) {3r ? $ * =5- >v^r ? $ m Kn^y 

y^/V^-l/^/I^) n y h\ v?^y>?/V^ ( 3 - t e r t 

i^^aU K, v^i/vV^^!^ (3— t e r t — zf^-iV— 5— *^JV— x/? 
10 a^i/^v^— /V) (2, 7 — t e r t— ^/V7/^tl/=^) £?/v=i=.i>A 
a y h\ v^O-vvV;* ^IxV ( 3 — t e r t— ^V^— 5 — * ^VV— a 
^i^S^n^AO (3, 6 — t e r t — 7*f/V7/Utl^= A) = 
i^ny H\ ^^^^ f V7 ( 3 - t e r t-7f /V- 5-^^-7^ 

15 ^A77o y H\ 7^t^!Jf7 (3-ter t — Zf^As— 5 — ^ ^/V— 

a^i/^^ai^/V) 7;^ = !)A7^ a y h\ Z7A^^rU=^ V 

7 s > (3-ter t-7f;l/- 5 - ^ f /V-;/^ n^7^i?i^;l/) (2,7- 
^tert-7*f/V7/Vt^/l') 5?/U=i:= !7 a y F\ ~7;\s$-U=- ]) *fls 

(3 — t e r t — Zff-As— 5 —*f-fls—is9 v<Z/# ZtzL^A') (3, 6 — v> t 

20 ert-yW/l/tl/^) vvV=r- t^Av 5 ^ n y h\ 7/1^1^— y (3 

— ter {Jt??ff-;V$-? 

V (3-ter t-7f 5 - ^ f /V-'7^ P^7^ v?x^;V) (^/l^W— 
/V) i?;l/3 = 7Av?^f/K ^7x^;^f 1/y (3-tert-7f;l — 5 — 
25 n^>-^ixac-/V) (2, 7-^ter t-7f;V7/Vi-V=A) 

7/V3 = ^^f/K v^m^/l^^t/V (3 - t e r t — Zf^/V— 5 — * 
,\,— *S>7 n^^^^ac^/V) ( 3 , 6 - i^ t e r t - 7f ^7^^ U^/V) 
n = t>Ai^p«^V N v^^—A^^W^/ (3— ter t — zf^jV — 5 — ^ 
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^Vn^^^f/V, ^- u> (3-ter t — Zf^tls— 5 — 

A— P^<>^v?^i^.yU) - r^^v?^ a U h\ i>'7x 

^A^^-U^ (3- t e r t-^^A- 5 — * v *? i? ^ =^ ;V) (2, 

(3 — t e r t — -ff-As— 5 — t^-JV— V<l/<$> z?3L=.jU) (3,6 — 

(3— ter t— Zf^-JV- 5 — ^ v^.^? *Jol=.;U) {$r9# *f-)\> 

t^^fc Kov f '<yy7;vtV'=;v) ^ = K, s?7x-^f 

10 (3 - t e r t-7*f /V- 5 - ^f /V-^ a^y^v?x=;» (7;^l^ 

—A) A7^7^^oy K\ v^a^A;* (3-tert-7*f/V-5 
— ^^/V— o^l^S?^— A) (2, 7-e/ter t-7*f^7^^/>) 
/n7^7A<7^ d V K % i?7ss^fvy (3-ter t — Zf^Jls— 5 — p< ^ 
/V— S"^ cr^O-^^^^A) (3, 6— t e r t — ^f/l'7^tW=/l') ^7 
15 ^!7^^^cr y K % *J? ^^sXst^-Ul/ (3-ter t — Zf^fr— 5 — ;* ^A — 

20 IMl^^iioM^fe 

*3SWO»^AJR^4fe % Mill — jR* (2 a) <D\Y&m\-X. VvD^Ty 
■7K£oXm&-*SmX*$>Z> 0 *"f— JR* (2 a) ©BUiE^b^ (1) «\ — 

^ [a] <£fcte [B] ©J:5**«feT»*l3ti-Si:fc#-e#«. 
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[B] 




d) 



R X ~R 14 ^ Yfi— fl£5£ (2 a) tm— 1?*> 9 . L fiT/K*/ JJ ^J^Trfc 
5 fcttH^SH^ft-Cb «fcV\, *fc, (1) % (2) . (5) ttS^n^J^S? 

io . .lib— aw [a] . [b] (D^i^v^tiSTA-* y&mt 
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-jt« (1) ^$*tsi&Bmb#**»b»^«^«fi**»isrra 
m&&.T\z7F-r a — ^ [a] „ [b] os/s-e#bttfc— jtt^ (i) -e^£ 
tLS^fW^b^tt. «i^^-c*t/k*7 y &jl TK^br/v^ y 
10 ^rar/v^y^s^. Rj6aft^-8 0^-2 0 ox:<Dmm^m^^^t 

y ^A^Tk^fk^y ^A^^^w^T/^y^jRi im^f/Hf^^ 
^ ^ y ^ ? a % ^ =c ~ ^ y ^ ? ^ & if ^ if b 5 o 

20 ^fcJbfB-e#e>tLfe^T/^y^JR*ftSr. — flES (11) 
MZ k — (11) 

25 -e^^tts-fk^i:, ti»«^t5:K\ — «5fc (2 a) 

*L5^^a-fe^k^S:^-t-5-t^-c#5 0 — (1 1) 
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f)(Dfh7t Kn^^V, x/t-, S^dMM'^ifcttl, 2—$** h 

5 *JT;v% V &m&h— ^ (11) ■«$*t5-fk'fr»i:OSJESW:. £f;£L<te 
^^•/VS^-CffV^x Bfj|B<^^^^T% SJ$:iaS* s -8 0°C~2 0 0°CcDt£ 

15 £££ L-USl^54§1§\ ««^^f±, 

(A) BUfBOM^M-fb^ 

(B) (B-l) ffll^JStel^ (B-2) ^T/V§^r7A^-^^^#i s 

3o£t^ (b-3) mm&mik&m (a) t^vx^ ^n^^-r^ih^, 

20 (C) «^#tfe#: 

(b-i) arete JHfrfrfc 

#3§K-effli^*L<5 (b-i) mm&mik&mtvx^ m^mi^Tm^x 
25 ^.cii, 2^j:^i2, i 3m<Dmm^mit^m^m^^hti?>o 

(B-l a) — 1«: R a m Al (OR b ) „H p X q 

15, 0* b < fi 1 ~ 4 <D#Hfc7kfJfS£^ U Xii^n^j^Sr^U mi* 
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0 <m^ 3 „ ni£0^n<3. pli0^p<3, q(j:0^q<3©ttfc!), 
j&»-Om+n + p + q = 3-efc5) X'M £ tbS^^T/V * =. V Mk&%0 0 

5 ifSr^-fS 5o 

(B-lb) -^:M 2 AlR a 4 

(5£»K M 2 liL i , NalfcliMU R a i«i4U~15, £?l£b< 

tt i ~ 4 oj*te7kS?S£^-r) -es^f i £ tvi^ ~ ? a £ <7)#gr 

/is^rMtVOo Z.<D£o t£i\&qoh ttli, L i A 1 (C 2 H 5 ) 4 , LiAl (C 
10 7 H 15 ) 4 ft if Sr^i"5 - 1 a*-e# £ o 
(B - 1 c ) — : R a R b M 3 

ess*. R a *5j;t^R b fi. s^tcni— T*^oT^tt)j;< , mmwt&i~ 

15 temW^m (B - 1 ) ©*d»T»W:> tl7;^;^"7 .Mfc<&4bas&f: lv\, ^fc. 

ro<fc5^a^M^^ (B-i) r±. inwm~em^xi>&^v2msi± 

(B-2) t«l7;l/^ = f7A^^» 

*3SWT?^V>btLS (B-2) fi7;V^^At^rv/^»s =6&5fE^^P 
20 (O7^^^tyefcot^j;<, ^fc#i¥2 - 7 8 6 8 7f^f 

v\ 

25 (1) K^TKSr^-TS^Ife^fctt^STKSr^-t-Stt^ fciifiSftv 
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5 (3) -5**^ -<^-if> N h/l/x y * if OtftcfiT h y T/l'^/l'T^ 5 = 7 ^ 
VMk&mt BUgB (B-la) JcJSSi-5^T/i^~?.Mb 

15 7a»l<, h y ^^/vr/v$^t>A^i-^bv\ _bfBo«k5*^r« 

te, 6 o t©-<y-feV(c^t5A i i jsmfcu-eiifir i o %e*t, 

$ j*jt*c*s#&m (b-2) tt, ia¥3!&"e*fcwc2a£Ji±«a^-^erTffiVNp, 
(b- 3) g^ja^^^HJtSUT^^-^^jsfei-s-fb^ 

^wc^vNfetts (b-3) m&&mik&m (a) ^s^l-c-t^-^^ 

HPFl -5 0 1 9 5 0-S§-£^ #i¥l-5 0 2 0 3 6-3-4StffL 1#P^3- 1 
7 9 0 0 5^m. 7 9 0 0 6 #£#EU *&R§¥ 3 - 2 0 7 7 0 3 

-*£tffU 0 7 7 0 4#^« % USP-5 321 10 6 #K$B#/£ 
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i if it tit 2 t^±ia^#-frTffl ^ bn^o *&m<z>m&&m<k&®> : £* 

*V>'tj:b'<D^mT/\'$~VJ***i/4b&y!> (b-2) SrWffl-rsi:, 

(B-l) ^a^JS^^, (B-2) fi7;K=--7AtdrM^> *5«fc 
10 r^(B-3)^^-^-r^-^'|4^^^fc51{m^^^< i:t)li©^(B) 
tirfeKi, Ml^Ctfif (C) &-e#5 a 
(C) Sft: 

^ILfSMit^ot LT, Ate&fcttS i0 2 , A 1 2 O s , MgO, Z r 0 2 , T i 
0 2 , B 2 0 SN CaO, ZnO. B a O. Th0 2 ft£\ ^fcit^tt b tr^ttfg 
^^fctta^Srttffi.-W^-ri^^fcfi^-tf^^^ K s i 0 2 -MgO, 
S i 0 2 — A 1 2 0 3 . S i 0 2 — T i 0 2 , S i <D 2 — V 2 0 5 , Si0 2 — Cr 2 0 3 , 

20 s i o 2 -t i o 2 -M g o&£*%^ji-t-5r £as-e#£ 0 r^b© 5 ^ si 

btl&Hm-t, 5 ~ 3 0 0 nu £V 0^. b < 1 0~200/i mT'fo 

o"C\ Jt^ffi^7)S5 0-1 0 0 0mVg> £ ?) £f £ b < fc£ 1 0 0~7 0 0 m 2 
25 /g©®itife^lfl?LM^0. 3~3. 0 cm 3 /gO®llCfc5ii^If 

bv\, :oi5ftfiftii, Mi^ttioo-iooot, 0£b<tei5 
o~7o o°c-e^b-c^$tb§ 0 

J£tttifcfc4fe£ bTta, MgC l 2s Mg B r 2 . MnC 1 2 . MnB r 2 1$&m 
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So 

w xm v ^ b tt 5 ^- ^^mtte ^t^#> « . >r & ^ £ o t*j& 

fc^ yt^&zzWi^mtehcDxfoZo -xn^(D^±^m-t-< 

m'&mmt&mx&Zo tut. ^tih(o^±, ®s±m%>. -t ^zm^mmt 

3:7^ ys^M^^^^-^^m, Tl/^^^m, CdClal, CdI 2 I^if© 

15 np«^±, 7n7xy, fciX^/l^ ^07^7^ ^^rS£ s -=E->^e 

V-i-J K -Tt^A K fly** K ^n^^ fjfcif^tfb^ -r^-v 
^Wk^mmk-etW) h Ltii, a-Zr (HA s 0 4 ) 2 • H 2 0, a-Zr (HP 
0 4 ) 2^ a-Zr (KP0 4 ) 2 - 3H20, a-T i (HPO4) 2. a-T i (H 
20 As0 4 ) 2 -H 2 0, a-Sn (HPO4) 2 * H 2 O n y-Zr (HP0 4 ) 2 , 7 
-T i (HPO4) 2% y-Ti (NH4PO4) 2 - H 2 0#^#ffi&mOi£JM4 

&M-rz.thfc-£^\ it^mmt^xi^ mm\^Hm\.x^^mm^m^ 
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V^o ^/$—33 l V3 hfc&mt bT(i. TiCl 4 , Z r C 1 4 

5 t^i£(D^ ^-ly^EMmit^m. T i (OR) 4, Z r (OR) 4, PO (OR) 3 . 
B (OR) z t£i£<D&mT;V^3ri/ K (R <*f) . [A 1 13O4 (O 

H) 24 ] 7 \ [Zr 4 (OH) 14 ] 2 \ [Fe 3 0 (OCOCH3) 6 3 

10 {C N S i (OR) 4> Al (OR) 3 ^ Ge (OR) 4 & ¥<D$t.WkT 5" K (R 

20 £3EJ55c#£ b"C3iJE&£;}x5 (*) m&ifcs —A**/ 9 a^drih^ 

^eg^^^-l^^^^fi^^fis (A) % (B 

-l) ^m&mik&m, (b-2) ^ta^^a^mi^^k &£x$ (b 
25 -3) ^^^iM^mk&m^m&nz'pteK t & h©im (b) n 

^J&# (D) Sr^ir;: So 
(D) 
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(1) (a) ^^A-e*^^^7JD-r^^&o 

(2) (A) «r*3«fct#fc# (B) Sr€E*©JWJ*"efi'&««-«aiP , t _ **fe. 

(3) (A) (C) &L& (B) £ffis<7}J«j* 

10 T?l^i-f>i)Dtsm 

(4) (B) Srfeft: (C) izUgfVtif&Mf&ft. J&ft (A) £rffi|:<D)!|I^ 

(5) f&$r (A) (B) kttUW- (C) (cfs^bfctt^^^a^f- 

15 _hiB (2) ~ (5) (D^m^^xi^ &mm8&<a'ptt < 1 1> 2 

tt^aM^«*2h,TV^-Ct>J:V\, (B) 3Sffi£F£*l/r^<5JbiE (4) „ (5) 

o^Sfeic&v^Tte, &^fc:/&CTm&£;ft/Tv^i*a' (b) £ s ft*©WS 
#-T?SfcbDUT%J;v\, :©»^J^ (B) tt. T?fcIftoTV^TfeJ:V\ 
£fc. _h|E^/&# (O (A) j&s&tt&ftfcHftaMR^. ^ (c) 

20 (A) *5.fctftifc# (B) 3aSfi«pSttfcH*«*K^^tt, tl/7^iSf 
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l-c, (a) {± N y y mm o~ 8 ~i o~ 2 ^/k » 

(B-l) (A) $><D£M&&mfo* (M) £tf>^/vJt C (B-l) 

/M] ^ilSO. 0 1 — 5, 0 0 0, £jP3=b< fciO. 05~2,0 00i^5J:5 
10 ^fi-CffiVNbtbSo (B-2) «\ ^ (B-2) ^^T/V5:^^Aig^ 

(a) (m) i:^/^ c (b-2) /m) a*, auri. 

0 — 5,0 0 0, b< «2 0-2, 0 0 o kt£Z> X 5 #*-e/f?i^*L5 0 

# (B-3) f4 % (B-3) (A) *<Z>%&&MF?- (M) t CD-E 

>vVc> C (B-3) /M3 3*, 0 N ^tL<l4l~5 

15 -c;^ fetus, 

(D) 'W\ (B) 36Sj*^ (B-l) O^Wi, */Wfc C (D) / 

(B-l) ] ^ItO. 0 1-10. £?H;L<te0. 1 — 5 t^Si 

(B) (B-2) (D^iJlf^ ^Ir/Wfc [ (D) / (B-2) 3 dm 

SO. 0 1-2, ^L<(iO. 0 0 5 — 1 bf£Z>£?ti:mT\ f&ft (B) 
20 ft (B-3) (Dm&fe. ^/l-ik (D) / (B-3) 3 ^IfO. 0 1~1 0, 
0^b<{*O. 1 — 5 i:^-5J:5^*-e^V^n-5o 

MS- 5 0— +2 0 0°C, £f*L< fiO — 1 7 0°C©^B-efc5 o S^ffi7Jf3:, 
iiSSJE~l OMP a v?flt, b< «SJE~5MP a *Jfr(D*kWT 
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i&m-t&f&ft (b) (Dm^x ywrn-tz^ t 7K^*^p-r 

VI k g&7h<9 0.0 0 1 — 1 0 ONLSMS 
W\ ^Jjji^ifc^ 3~2 0 % |iflL<|j:3~10 ©itt^^fcif^^c^ a - 

— ;*^7i — l —zfT^y^ l — ^-fev, 4 — ^vv— l — 3-^^- 
10 ;v-l-^fy> l-^v^ l-fty, l-K^-fev. l —7^ h 7f 
-feV. l-^^-feV. l-^*:r-ir^ 1 -^n-r ^-feft^iMf fetLSo 
^/c, ^W3~3 0, i?ft<|j;3~2 0©Ittl'7^y, 0fl;ttf 
^n^^T^ ^^d^7t^ //l^/l^v. 5— ^^/i^— 2— ; 

TY^^tn K^-fc^ 2-;*9vH, 4, 5, 8— J- 1, 2, 3, 

15 4, 4 a, 5, 8, 8 a ^ t Kaf7^ ; M'&^y^—, #JxJ3> 

\?i/?ti [2.2..1] -5-^Tl^-2, 3-^^J/^^myk^0f£ 
fcVK T ^ y /V^n -^^/K y /UgH" y7*f/V^ y tert-7" 

5vk r ^ y 2 — oi^/i/^df- vvk ^ ? ? y /^p? ^vi^ ^ ^ ^ y /i/ifej. 
^vK y/l^n-^nf/K ^^^y^77ntVK ^*^y/vg& 

25 ; tf=/K 7 s u \?Jtz/m fc* =/K Xzfu i/Wt tf Jj y V^ If =-/U, 

; y y v^/k ^ y /v®^ y > ^3 ^ 
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^^•l^>\ o, p — y'^f/^f L^>\ o— ^^/U^^l^>\ m — z^^-jV^f- 

^v, p - x^^f i/ ^ y 1 1 < ii/f y 7^^-^ -^^ ; 7< 

xvW^vvl'T-fe^— K t H'P^f^f-uy, o — ^ n p — ^ 

4 — -7^=- ;uy>u a-^^-^^^Ul/tz^Z: 

±X*$>Z>Z.kW£V<, Mtfcmz.fe^'f-l'^/zfn (E PR) % 

Zfn \?UZ//^*?-\/l<'$zS&fc (PER) % t'l/y/^^-ix^^^^dt 
15 m&fc (7^PP) % Z?X2\£\/^/^^\s^K2 V ?l&m&yf Wvyt 

PP) „ ^DtVy/^^i;xy#i^ (pbr) ^S^(;i£«{;l,JB^5 

■&mmizmz>tfv jr\s-?j ^mmmm^}^ ^ntvyM^ (pp- 

20 C) t^^^h^r— (EL) ^Ay-C^5o 

^p^^yit» (PP-C) 
25 (pp-c) te, /ntvy©M^ $fc{iypt>y>x^i^y % 43 

— ^-fer>\ 4-^^/y-l— <^7^V, 1-^7^ 1 -T^ir V N 1 — K 
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7 s ±f^ 1 — T h^^-feV. 1 — ^^r-f-r'-fe^. l-t^^ft^ 1 -^-f 

r h7'>^D Kft>, ypiS^l/^ s<l/?i?^l/^ 

5 ^(D^nt 0 lsls%km&#m (PP-C) te, ^i^illiS (DSC) \Z. 
cfcoT> 2 4 0°CT?1 O^ra^r^LfcS^^^^^. 3 0 °C£ bT 

b^cM (Tm) 3*1 4 0^UhXfc!9. b < tt 1 4 5 °C£Lh, «fc 9 

b< ttl 5 0°C£Uh, $ b^»*b< fil 5 5°c^_b-efc^^i:^M^ bV\ 

^^^°ci tfU^S^-fr*P (PP-C) W\ A S TM D 1 2 3 8 MSpMb 
T 2 3 0°C S flffi2. 16k gX^J^tLS^/t- f^n — h (MFR) & 
0.01~1 00 0 g/10^ 03: b< teO. 05~5 00g/l 0#<£>$£H 

15 ^(Dyo \fUly^m^W^ (PP-C) fit, rfT3&J£»#£*LTV> 5 

(GPC) I^J:*)^«)t)il5lfTOft (Mw)'t|c¥*ll^t (Mn) 
t<Dtt> (Mw/Mn) ^1~4. J; 9 b < t4 1 . 1 ~ 3 . 5 ©ffiffltCfcS ^ 

20 roj: on:-?* Visf^m&ft (PP-c) te N v^i/^Afijflf^y 

sr^t-rsHflc^^^ttjBiwt^ (i) s *m&mtt&>fommj&& (id * 

*5.fcT*. i&S^bTm««MMfc (III) 36»6><C*«jBBRj^#*bv\ 
25 [HfW^* (i) ] 

istm&& (I) TIE© J; o t£-*7^sV Mt^m, 
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5 X n MgR 2 _ n 

5£*K n[i0^n< 2T?ifc«!K R ttzk*. ^PiU^ifc 1 ~ 2 

25 ^ f ;V7x; ^v'tft^^ , >!>Afj:if©7 !/ p ^^^->!>A/n 
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tf^i/VMK&m^ 7;v^ = !>^ 3E» % y -j-hy 

«wcfeo r t> «fc < s ±&<oK&m & 2 m&.±M&&t>itx <t v \ 
m&iaz, m^m-s-fc <n &m^xmtevtmfc-rz>z. t&x%% 0 ^<Dn^ 

25 tf/W<^i?7^TyP=»— /l'ft ^tf^fjfJSH 1 ^: 1 — 18 C7^3-;l'| ; h y 

iitigC^C 1 ~ 1 8©^nyytf7/V = -^; 2 -^n jtfdf-s/ac.^ y — /K 
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— /K 1 h*iszf?S — /K 2-* h^-^Zf? /K 2-^ b 

/V, tVi^^oiy — /K 7 ^7i7-^, ^^;U7x 

/ — /K -7"^ h-^^^(D^T^^S^^TbT , bJ:V^^^6~2 0 
5 c^^rn/— ; T-fe: b>\ y^/^^/^b^, ^ ^vW VT^A-^ b 

b^3g ; T-fe bT/vfk b\ ^pt^yT/Vrt b\ t^f;U7^f t b\ 
^VX/^ft K N h^7^ft b\ -7-7 bT^ft K^©^*Ji(-?-i&:2~ 
1 SCOT/V^t: KSS ; ^^/i^— o^/i^— 7VK ^77°n hVbx-r 
10 /K Zf^-jv^— 7VK 7^Vx-t/K 7F7kKn77^ T — y— 
^ ^ ^/l^c— tVV& if <D^f?f Jlffl£ 2-20 ©ra— ?vl^ ; 

b y y f/i^r -;y, by ? ^ by 5 >\ by -<^^t 

5 fh7^ ^/P^^ l-^i^T ^ Vft if ©T ^ y y 

fc 9 y S»\ i^y 9vHf y 2? Wji if© y ; 7 1 b 9 ^ b f 

15 ^ b9- n -7 P t3 7f?^v'^^^ x 7" h7- i -T/otK^v'^ V. b 

77f^fW^ Th7^7^r^f^^ 7" h77 F^ri/^nr: t>^ % 

20 /^m^mcm-^v<m^h^i^ 0 

v^^^AMit^t (i) i;^^-^ M(^i:tait§ 

8 0°C, J: VifrtL b< f*5 0~1 5 0°c-efc5 o 
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pnif ^p^O-ify, 2 , 4 — v ^ p p h/ux>4 £*<7}^ p y>"fk 

8MfcsK*«fc if v^ hfr% 0 
10 *5rt^0tU\ 

i5 (<m"tk&m 

T i (OR) g X 4 -g 

20 rcD£ 5 mk-kW) t LT^Wttt, 

TiCl 4 , TiBr 4 . Til 4 4^©r h7^P^ft^y ; Ti(OCH 3 )Cl 
3 > Ti(OC 2 H 5 )Cl 3 . TiCO n-C 4 H 9 )Cl 3% Ti (O C 2 H 5 ) Br 3 , Ti(0~iso 
-C 4 H 9 )Br 3 t£k*(D HU An^WkT^^W^ ; Ti(OCH 3 ) 2 Cl 2> T 
i(OC 2 H 5 ) 2 Cl2 Ti(On-C 4 H 9 ) 2 Cl 2 , Ti (O C 2 H 5 ) 2 Br 2 

25 ftv'T^n^yf^y ; Ti(OCH3) 3 CL Ti (O C 2 H 5 ) 3 C1. Ti(On-C 4 
H 9 ) 3 C1, Ti(OC 2 H 5 ) 3 Br Ji^t/^o^ftMJT/Va^Wy ;T 
i(OCH 3 ) 4> Ti(OC 2 H 5 ) 4s Ti(0 n-C 4 H 9 ) 4 , Ti(0 iso-C 4 H 9 ) 4 . Ti(0 
2-3i ^vWv^/^) 4 t£¥(D7- h7T/V=r*z/^#^t£¥&mifhtlZ>o 
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5 («dH&^(ii) ) 

mw^t^f&m&tt (i) ^ist^si^fiifft^i* ai) ^jbv^- 

10 ^ffci&KiW;, Tir^vt^ a y b\ ^^/^^^ ^ y h\ WW/i'Bfe:? n y K% 

^ ^7 5 f>\ SSf^N, N-i^^vV-T 5 K> WW ;W8N, N- ^ 
T 5 Kfc £f<£>^T 5; K3S ; T-fer h=-hy/K hP/K h y = h V 

^Ifi7 , nbVw, 3cM=l£:/:?VK ^§>«u-^/k ^>&#m^^D^^ 

25 ^7i^«^^^/^i b-Cfi, TIB— ^ (1) ^$^§#^^5 
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H 

R 3 — C — COOR 1 




,COOR 2 



H 

R 3 — C— COOR 5 



R 4 — C— COOR 2 



'COOR 1 



C— COOR' 
I 

H 



H 



(1) 



(5£«K R^flHft^fctt^flfift©*^**^ R 2 , R 5 , R 6 fiTkfil* fete® 
&i>V<ti&W&<n$t{k*&&> R\ R 4 teTkm&titem&h L< teWm&n 

^(D^H^&^T^ C-O-C, COOR, COOH, OH, S 0 3 

H, -C-N-C-. NH 2 ^f©Mtt5o ) 

_hlB— (l) -e^$tb^^*&S:W-f--5#ffi^^vm^^^/K^^^U 
V^#:#!l£ LTfi, a^^t^f^, =i^*IfeS?y?vK y^vv^^i^v 5 
15 ^^-/K ^ T-flsas^mitT V — a — * f-jVifA' y^'f/V, 3 

-y ^vi'^/i^/i^vM' y y^ fcVK y f^nyf^ y/f/v N 3i ^-/w 
y y n fcVW a ^Ke^y^vK y^vw n ^Igv/y^/K y a 
20 -vnV'lfcS^^vK ^W^l n-y^VK ^f;WW^/f/K y 

-7 y/f^, y^/^^ y/n tVK y^/i^^/W y/f/K 

25 7 n — y^vK y^/VfifcS? n-^y^/K y^/l^v 5 n-^y^ 

/K y^/W^v? 2— :t^Vl^3r->7K y^A'SfcS? (2— y ^/WO^/V) s 
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yfjivWL*? „ 7&/l>Wli? (4 — * ^/v^^f-jv) „ -7 

?/vWt& (2, % (3 — t^-fr^^ls/V) , 

7 9Mk*J (4-^^/U^-dr~>/U) , 7*/HfeS? (5— , 7 

*/W*5? U-^i^vWO^/U) . "7 9*V&& (3, , 

5 :7*yH6S? (2, % 7 9Mk 1 & (2 -^/W^^/W) % 

(2— *?-f\'jlrt?^~A'} % 7^;vS^7^K 

15 tts 0 cD/K y ^.—=f;v t u-c«\ 31— ^/v^KJ-^^-rsiE^^, mm, 
sr^m, mm, ^m, yv, >r^-i>*fct4r*Lb^bs^$tb5 2a 

20 -e^ns^y 31— Tfr&m-iz uv\ 

R 22 R"* 1 . . . R 2n R 24 

21 I I II. 

R 2 — C— O— C — • • • — C — O — C — R 

R 23 R 1 R n R 25 (2) 

-f^?, yv % ^!7^*5J;rJ ? ^-f^^b^{m5^^< l« 
25 T^^?^«:!^<D«&^j£UT^TfcJ:<. £m**t£&m&&<DBlL : 7-&'g& 
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Z-<D£ot£tfV ^—TMhSfyib Utl^iCft 2- 
/U) -1,3-2^ h=^>:/n^>\ 2— fy/ot>-l,3-^ h^v'^n 
2-^./V- 1, 3-:>V h^vz/p^y, 2- s -l/^vv—l, 3-v^ 
5 b^v^n^y. 2 —is? n^dfvv^— l, 3-v^ h v/^n 2— 

=/l — 1, 3-i>V F^fi/yo^'y, 2-^ 5/1^—1, 3-^;* h^^n/N'y, 

2- (2-"7^— /Hn^/i^) — 1, 3— i?J h^v^n^V, 2- (2— v^n 
^v=5r->/Vac^vV) — 1 , 3 — *? * Y xis* V s 2— ( p — ^ u u "7 3: — 
-1, 3-v^ h^^n^V, 2- (^7^=^^/!^) -1, 3-v^ h^riy 

10 ^P^y, 2- -1, 3— h^S^n^y, 2 — (2-7 

/i^Tn^^— /V) — 1,3—5?^ h^'>7*P/^ 2- ( 1 — f-ft fc Knf7f 
yv) -1,3-^ 2- (p - t -^f/l/7x- /U) -1,3- 

v 5 ^ h^v^n^y, 2, 2—7i/^n^^-l, 3-i7^ h^i/7°o^y, 
2, 2 -i^^vv- l , 3 -its* 2, 2-^7 B P if/U-l, 3- 

15 v?^ b^S^n/-?^ 2, 2-^7^/1— 1, 3-i7^ bdrv'7 B n^^ N 2-^ 
^vW— 2— 7°n t?/V— 1, 3-v^ h^7°n^y, 2 — * <f-As— 2 — ^<^i7/P 
— 1, 3— S?* h^r^7°a^>- N 2 -^^/V- 2-^^/1—1, 3 h^r^7° 
P/^, 2-^^vl— 2 — f y7°D t>-l, 3-^ h^r^n^y, 2-^ 
^•/V- 2— 7^1^/V-l, 3-v 5 ^ b^v^n^y. 2 — * ^7U— 2 — 

20 ^f-v'/l'-l, 3-v 5 ^ h^ri77°ci^^, 2 , 2 — tf 7. (p-^no7i=;M — 

1, 3-v^ b^v^u^^ 2 , 2 - bf * ( 2 -S^ vvl^^/P) — 1, 

3— h^i/^n^^ 2 - ^ f^- 2 y 7f yV- 1 , 3 - v 5 ^ Y*cZszf 
n^y, 2-^^/1^—2- (2-xf-/i/^dr^) — l, 3-v 5 ^ h ^^7°n^ 
y\ 2, 3-^7= h^-v'T'ci^y, 2, 2-^7^=/V- 

25 1, h^^7°n^^ % 2, 2-^^-1, 3-v^ h ^r^n^y, 

2, 2-tf^ (v^ n-^v'A'^^vV) — 1,3— S?* h^i^n^y, 2,2- 
y-f 3-v?^ h^v-T^^y, 2, 2-^-T yzf^-i, 3— y 
^h^^n^y, 2 -- f V7f ^- 2 V /n t>- 1 , 3 -v?^ h^-iyy 
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h/n>\ 2,2-^-5-^/1—1,3-^ h^-i/yn^y, 2,2— -y—t 
-Zf^/V—l, 3—i?t h^-y/p^y 2, 2 -S^^^V^/l — 1, 3-v^ 
h^y^a^y, 2 y^n fcVu- 2 y^>^-y^-l, h^y^ 
u^y N 2 -7x=/V- 2 —^y 1, 3-^p< h^y^n^y, 2— v-^ 

5 n^^y/y— 2 — y^ n^^y/y^ ^vy— 1, 3— v>y h ^^n/^/, 2,3 
-^7x=/V- 1 , 4 — *yoc h^y^^y, 2, 3 n^drv^/y— 1 , 4 

-iym h^y^y, 2,2-^^-1,4-^^^^ 2,3- 

-yy^ n^^iyyy- i, 4-v 5 ^ h^f-y^y, 2, 3— y/o tvy- l, 

4-2^ f»*¥«>^y % 2,2-tf* (p-^f;l,7x=/l') -1,4-^^h 
10 =¥y^*y, 2, 3 — (p-^nn7i^/V) — 1, 4— is* b^y^y, 
2,3-« (p -^/y^-n^^^/y) — i, 4-v 5 ^ h^y^^y, 2,4-v* 

— i, 5-iyv h^y^y^y, 2, 5-^7x^- 1, 5 — ^ 
y^^i^-y, 2, 4-i?y y^n tf/u-i, 5— z?* h^y^y^y, 2,4-v* 
-Y y^/y-i, 5-i y^ h^y^y^y. 2, 4 — yj^/v-i, 5->M 
15 h^y^y^y, 3-^ f^y^f/yr h7t Kn77y, 3— * h^y^^- 
/y^dr^y. 1, 2-vyf yyj^y^ny-sy, 1, 2-yy y^h^yx^ 
y, i,3-^y7^n^yx^y i,3-^y7^p^y7n^y 1, 
3 -iyy y^^-^y^p^ y^^y. 1, 3 --y^^^y^d^y^a^y, 
2, 2-7- by^^y-y-i, 3-v 5 ^ b^y^n^y, 2, 2 — ^>fuy 

20 -1, 3-iyV h^y^n^y, 2, 2-^=3ri7-^^l/y-l, 3-v 5 ^ b^y^ 

ct^y, 1,2-tr^ f^yyf^) y^n-^-tf-y, 2,8-^=^1?-^ 
fc°p* [5,5] ^y^Tjy. 3, 7 -iy^-^riMf'y^ n [3,3,1] y^-y N 3, 
7--y^-^iM^yiy n [3,3,0] pj-^y, 3, s-^yy/f/w-i, 5-t 
^y/ty 6, 6 -iyy y^/y^^y^^^y. 1, 1 -i?* h=^y^ 
25 ^y^n^y^y N 1,1-fcf^. (*J* h=3fy^^/y) y^n^fy, 1,1 
- (p< h^y^^/y) try^n [2, 2, 1] ^7°^y. 1, 1-2^ h^y 
^f/y>^D^y 2-^^/y-2-p< h^yyf/wi.3-^ h^y 
7°n^y, 2-y^c^^ry/y-2-^h=3ry^^/^-l, 3—^ hdf-y^a 
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2 — *s9 cr^df-v-yu— 2-y b*i/*? m A'—l, 3— yy h^-^n^y, 
2, 2 - yy y^f^/U- 1, h^yyy n^drih>\ 2 — -Y y^n h°/V 

-2 — f yj^V-l, h=5f yyy p-\=^1*->\ 2-v^n^drvvU- 

2-y h^yy^vV-l, 3— yy h^yyy n^df-if-v, 2 -y y fcW— 
5 2-y h^yy^^-1, 3-yy h=*yy^ n^^lf:^ 2--fyyf^-2 
-y h=¥yy ^/I'— 1, 3— y\* h^yy^ p^=^1J->% 2— y^n^dp-yyu— 
2 — =r. h^yy 5^— 1, 3— v 5 ^ b^yyy u^^-f-y, 2 — yy n^^y/U 
-2-x- b^y^^/V— 1, 3~yy h^yy^ ti^^-f-y^ 2— y yy°n fcVl^ 
-2-^ h^f^y ^vV— 1, 3-y^ h^yyy o^dr-th^ 2 — y y/o tVV 
10 -2-^ h^yy ^vW— 1, 3-yy b^yy^ r3^3rU->\ 2 — f y^f/U- 
2-^ h^yy ^/I'-l, 3 -v?^ h * n^^if V N 2 Vzf^-JV-2 

*fc*°y ^/vi: uxfi. by* ( P -y h^yy^—zv) 
y ^/v^oi=-/vtf^. (y h^yy^-) y^>\ y^^—yvt?;* (y h^yy 
15 ^yu) y^y. ^^i/^a^^^ (y h^yy^vv) y^y. -y— t 
-y^/i^t^ (y b^yy^/v) y^y, */# a-^y/w— t -^f/nf^ (y 
h^yy^/p) y^y. i-^otvu-t-yt^t^ (y b^yy^/v) y 

r.ttb^>5 *>-e*>. 2, 2-^y^-i, 3-yy h^yyn/^y 2 
20 — > r yyn tw- 2 -y y^/v-i, 3-yy f^^n/y 2-4 
ntvi^-2— y y^y^/v-i, 3-yy K^^nyy, 2,2-yy^n— 
^y/v— 1, 3-yy h^yyp^y, 2, 2 — ^ (y^n^ry/vy <?vp) 
-1, 3-yy ^dryy p a^^^if^0^L<^v^bi^So 

(ii) i: Utli, f «x^f !) x-r/^^^ t 

25 <. y^/«y^^^/^^^o^#^y^^^/^^j;7j?7Ky ^c--^/^^j; 



WO 2004/087775 



PCT/JP2003/016972 



93 

5 (n#:^^>^^ (i) <Dmm) 

WT^fet-^-c, ^m^m^mt Ltd &3£t-5*#fcfeJR'fk;^ (II) 
10 (1) ^**>?.Mb<g^ _L!E«^#^#: (i) fe«fct>TOk7K^^fe^ 

(ii) b&'pt£< t h 1 IlI^S^^*-5o 
20 ^^bTK^ts ftttlOf^W^il^f (ii) t^^<thl 

femm&mik&m t mmBOfc z itx -h £ v \ ^ ^#^^^tk^. 

Lmm&mib&mm®;m$r (id ] 

jum t TA> =• - ? A £ fete* ?|ff £ ^T/i^/Wk-^ft ^ £r£f * u < mf 
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R a n A 1 X 3 _ n 

5 R a ^mj^^l ~ 1 2 (D^kiTK^S, ^J^«T/Vdr/V^ N a ? ji, 

10 hi) yf;V7;^5 h!;xf;l/7/V'?^!>iN> h y ^ y^P \f}VTJV 

^^t^A, MJ-fy^/l/T/P?-!?^ MJt^f/t/7^$ = !)A, MJ 2 

J*?x=t}) h\ ^xW/V^^A^pU h\ ^y^PtVV7/V5^!)A^ 

15 ay h\ e>^r y^/v7/u$xr>A^ n y h\ ^f/w^^A^P^ K 
!fe^7;^7/i^5^!>A-fe^^7-f K ; y ^;V7;v?=7^v?^p y K> 

20 a^^-jVTJV^—V^JW V h\ ^yyPt°^7/V$=-!)A^Pp h\ =^f- 
R a n AlY3_ n 
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-OAlR d 2 l, -NR e 2 S, -SiR f 8 S*7btt-N(R»)AlR b 2S"efof9, n 

^4b\ r\ r c . R A 3o£x$R h n^^-^m. ^a-s, 4 yyvv/um. 4 

(I) R a n Al(OR b ) 3 - n t*^ti5^, 0H*Lfi '^^7^5 = ^^ 

(II) R a n Al(OSiR c ) 3 -„T^$tt§^^!, Et 2 Al(OSiMe 3 ), (i 
so-B u) 2 A1 (O S iMe 3 ) , (iso-B u) 2 A1 (O S i Ets) £\ 

(III) R a n Al(OAlR d 2 ) 3 - n -e^$tL?)^^Is Mx-fi Et 2 A10AlEt 2 , (i 
15 so-Bu) 2 A10Al(iso-Bu) 2 ft £\ 

(IV) R a n Al(NR e 2)3- B T^$tl5ft^, ^Jitf Me 2 AlNEt 2 , Et 2 Al 
NHMe, Me 2 AlNHEt, Et 2 AlN (Me 3 S i) 2 . (iso-B u) 2 A1N (Me 3 S i) 2 

(V) R a a Al(SiR f j)3-n^$tL?.ft^ 08x.tJ, (iso-Bu) 2 AlSiMe 3 
20 teb\ 

(VI) R a n Al CN(R g )-AlR h 2 ] s-n-C^^tbS-fb^. Et 2 AlN(M 
e)-AlEt 2> (iso-Bu) 2 AlN (Et) Al (iso-Bu) 2 ft if Q 

25 fleftmWu (C 2 H 5 ) 2 A10A1(C 2 H 5 ) 2 . (C 4 H 9 ) 2 A10 Al (C 4 H 9 ) 2 , (C 2 H 5 ) 
2 A1N(C 2 H 5 )A1(C 2 H5) 2 ^^\ ^blC^^T/t^/^Vft^T/V? / 



WO 2004/087775 



PCT/JP2003/016972 



96 

R a AlXY (R\ X, YfiiiSBi: 5) 

^;=.A) MJ^ (3, 5 — ^:7/1^13 yi^) stfn>\ hUx (4 

-7;Ptn^f/V7x=;u) ^n>\ b y ^ -^/w^-n rt?n 

5 l', M)7 (p-hy;v) /Koy, h»x (o-hyyv) xtfn:^ hy^ (3, 
5 ^-)V7 a^=^;V) ^n^ % 7^>/l^7V> n^^r ^> 

^77^/^7^ ^7t:V*77i^7 7> 9-#7lfi/^a [3. 
3.1] #T=i— B-7n^-9-^7 fcT->^ a [3.3. 

13 /-7->\ ^yy-MJif/VT^y^ #7y-^f/M^7^ KftKfc 

^fttLttt, MJif/wT^x^Arhy (7i^) hy 
7Dk>7yx-xi7Afh7 (7x.^/p) M)^f;v7y^7^f 
f7 (p-Mi/v) afr^*, h y ^f;>7y*-7^r h7 (o-hy^) * 
15 Vm, Y-V {n—zf^Ad 7^=7Arh7 (^y^7;^n7x^) * 
^fft, hyyn^^y^^Afh^ (o, p— ^f;V7i=/i/) *!7^> 
hy (n— Zff-fV) 7^=!)i»fh7 (p-f^/Vtn^Wxx/V) 
*f7|jf % N,N-^^7-!J=!7ATf7 (:7xl — /V) *!7l^ a 
— ^v-vl-T^^— 17 At" b 7 (7xx/i/) J}^!7^, b V ~7 a^z^jv^i ;V^<=. >7 A 

20 Th7=^^ (^^^^/V^-D^ai^/V) #t/— K N, N — ^^7= y =. 
!7i=v^b^=3r^ (^y^7MP7i^) #1"— K tf;* [hy (n~Zff- 
)V) T>*ef=-&J>>] K t"^ [by (n-^7V) T^^-? 

iMyt^ k7 As%=-$ J»k(D$gT •A"*A>iktob LTIi, TIB— ^-e^^*L 
25 Zik^yv&ffl^X*^ & 0 
K^AIR** 

(MMSLi, Na, KtfcD, R j tt«*JgC-T* 1 ~ 1 5 0^bdc**-CS>5„ ) 
r©i5^ft^ittITOWt LiAl(C 2 H5) 4 , LiAl(C 7 H 15 ) 4 
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z&mtf bins* 

5 [H;^-^ (III) 3 

m^-W-^fr (III) t ITIi, ^5^-<fc@#:^^^^^ (I) (DM 

R n Si(OR') 4 _ n 
10 (5£4\ Ri3it^R't±^k**3£"efc?», 0<n<4^fcS) 

15 t e r t-^Wf h^^>7^ t e r t-^Wf/^x h^V 

V, 7x-/l/^f;l/i?^ h^^v/7^ i/7x^;V^xh^»7^ If ^. o 
- b=3f->v'7^> tf^m— MJ/^ h^r^v-^^. If ^ p — MJ 

h ^i/v'v ^ n — :7°n fcW h ^i/*/? V % 7 f '>/l' h y ^ h dp- 

25 u/Vzfn\fjVY))^ heists? ^f/VfJ/ih^^^ cx^vi^ 

h=¥->">7V, tfxvu h y h^v^v'^^x t e r t-^f/U h 3x hdf j/*/7 
^\ n-^ff-Ay Y y ^ h=arv'^7^, i s o-7*^M/if^7>, 7 
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v-^>\ 2. — / As&As1"^ tl-t}'*?* b^->^V>-, ^r^CWt^-^/^ tr^Wc? 
5 9vK hy^f;V7i;^r^>7^ ^f/Wb!J7!)B^> (allyloxy) *>9 

2-^f/^>^n^yf/Vh!j^ h^v'v'7^ 2, 3— v?^ ^/l^>;7 

(2, 3 — ^fris? tx^lsf-jU) i?* h^isi/?^^ v^v^ 
u^y^/i^x: h**>">5y % b y n^^^w* b ^cisis? y x h y 

15 s<z/<3-;\s/.^;\s=c h^r^^^^, c<yf f h ^iX:/7 y^ 

CltLb<Z)9*>> xf/vMJxhdr^yyy, n-^PtVuhUxb^^yy 
>\ t e r t -^f ;y b y x f df-s/e/7 y N \f=. ;vh V =c- y^r^-y^is^ -7 

7>y % 7^c=.ju^f-A^i^^ h3r^>7>, tf^p — MJ;i/^ b=3r->">7>\ 

:7 a^^vvl^^VVv^ b3rS">7^ 2 — y yW>J?7V-^y h y 3Q h dri/iy^ y % 

2-//^vty^f;v^ h^-^y^y, 7*^h5ih^j'9^ 

yf/i/MJxh^^y^y, hPi/^o^y^/M b^-v'^7y> i/?v<i/ 
^ ^ h 3^ ^ iy ^ ^ ft if l < m V * b tb 5 „ 

(III) tLt, 2,6-fttXys;yg v 2,5-«ife 
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K°^V i?^m, N, N, N* , N' — T h^^Wf W>S?75 V, N, N, N' , 
N' -7^ h7xf/Mfl'Vv'7^ ^^(B'c^g^^^U^S/T 5 1,3 — 

> vvu-f s: ^ y y > % i , 3 - > : ^<> *j vu - 2 - -7 =c ^yu-r s; ^ y y 

5 K h y n-7°n ^*777-f K h y t>*777^f K hy 

*777^ K ^xf^7i=M777'<' h & y V^^TVl^ft if 

y >"^3rm^Hfc-^#> 2 , 6 -t^r h 7 1 k n t? 7 2 , 5 -w&t h 9 

10 Ifc^flc (in) 2ffi^Jt#^-rsri: 1>"e#So 

^^c2-fe>-«m«, (a) ^^nty^fet, (b-1) ^»&JRte<& 
4b. (b-2) ^T/V5=:!7A^-=ar^^*3j:U« (b-3) SufB^^n-fe 

15 ^w-e (b-i) mm&mfc&m, (b-2) f^7^5=7^t^v-f^ 

*5«tt^ (b-3) SufB^^P-feV^^ (a) tfrJfcLX4*>'tt& : &f&-i-Z) 

i\&m. (c) DMft-T-^&frra-tixwtwnB. (b-i) ftHteJUfrS-ifett: (b 

-1) (b-2) #»T^5 = ^^^'>^fefi (B- 

2) tiT/V^CA^Vlb^^ (b-3) mmtfvlzisik^m (a) 
20 £S/frLT^v**&7#/&t-5te^te (B-3) a^JR^-g^iKJtSU-C 

(c) wmfcififm (o ^ti^ct*i? 

m^fc (pp-c) &m&x°% zh<Dx~foti&mz.mi££tit£\<^^ ^^bv^ 
25 **v*>ik&&t it, mmm^m^m da) a^ffe**,*. 

0*b<(i. — 1« (la) T^^SS^Jlte^ (la) CD R 1 ti^b 
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(1) (a) ts (b-1) Gm&Mik&b* (b-2) *T«ST/l^-r> 

j*** (b-3) 4*isiM*>mk-k®frbm\-£tiz>'pte< 

itiao^ (b) (gr¥(c (b) j tt^o ) £ &ffift<DjRJ*-e 

(2) (a) (b) ^^AKtt^-ti-fcttjKSra-frStlligJDi-S^jSfe. 

o) m# (a) (b) &^tommzittLmm$ft. *5«ttftfc# (b) 

10 (4) (a) SrTO^m#: (c) UfcM$£/&£\ *3«fctft£# (b) 

(5) (a) b&& (b) i«r«*fc^fi#: (c) fcfi«PLfc«j««r, « 

(6) (a) (b) £ SrM^tSft: (c) fct&#Lfcfcllj&fca\ 

15 *5j:t^^ (b) &&m<z>mfrx~m&^mm~fz>jj&: 0 ^<Dm-&&*<Dj&& 

(b) f3\ tfe^oTV^Tt) J:l\, 

(7) (b) Sr«*fe^ttfi#: (c) *5<fctf/&& (a) 

(8) (b) Sr»«t-=F#tfe#: (c) lnfe«PUfc«3W^^, (a) „ *3 
20 «fctftifc# ( b ) «rtt«©J0WfCfi^*maaip-r5^5feb r. ( b ) 

(9) (a) (b) k&W&=f-im.# (c) Jcm^pbfcttiKSr, fife 

# (b) k^tom&z&izsmj&ftt:. i^i-tttsm z.<om&&* 

<o&& (b) ti. -ck^fco-civcfc <fcv\ 
25 (10) ^ (a) (b) S:««[-=F4mflK (c) te&ttbfcttjfc*:, 

f&ft (b) t^«>S8«i**fc«iiSWE^ *5J:tft*# (b) «rtt*<D«W5-tffi^ 

#teaan-r5^«fe, (b) w\ ^-t^i*oT^Tfe± 
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±&<DmsL s f-mz& (c) Kj&ft ( a ) *5J;tjj^ (b) amwzntimfc 

ftfe^j&^te, ai*H*<ft«tJ*^ l g^fc<9> *°!)tu-7^y^o. l ~l 0 0 
O g s b < « 0 . 3~5 0 0 g, L<[il~2 0 0g OfiJ^T?^ 

ft if&flf bfc <9 bfc «9 bT<b«fcV\, 

*$&wxte, -fuvw&m&w (pp-o wiitt, ^i-g-, mmm 
z<Dmttm&fe&tc}z^mm&m^nfc&\,^xhmMx£z 0 mmm-s- 
io mzm^xmi<^tiz>7fm&$k4kfrm&mb L-cjwwsjKiia. ^n^v, ^> 

>\ ^<zs?^ — 0r9 9^^ K9*;&>\ *nfi££ 

<£>mtt5lfemki£M trulls #1/^ n^^r-V-ls^ f?~/l>*/? n^sZl/ 

*7b, ClWJ:5J&^-V7-f VOfi-g-iB^tt, »3t- 5 0 — 2 o o°c, £?*b 
<i40~l 7 0°Ctf>^B-efe§ o m^JEE^j{i % iiS#JE~l OMP a S*JE % 
m * b < teStiEE- 5 MP a £?JE©^#TT?*> 5 , fi'^RJfcWu ^ 

©^felzi&v^-ofT o w £ bi\ 

1^7 >r I' 1 k gfefc«9 0.001~100NL 

25 ®^ s iSS-e&-5o 

^SSW-cffivktbS^n ifvy^f^ (pp-c) te % v^i/?^ 

s^-* vttiss^ fcsv^^^n-fe^^tr^T?ffiv^Tfs^bT^ N mm 
m%k&ffimvxm^xmMvxhBki<\ mmmrntr^m-r^m^. 
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J*m$M^*i/Mm%kfrb&bft%M&fc (ai) ^ptyfttil^i^ll 

btlZM&fc (A 2) i: WfiifiJ^^ 1 / 9 9-9 9/lt*fc5 0 ^rh, 

^^•r>AiH^M^^>)it^75^#e)ns^ > n t o u>^m-^f* (Al) 

^nir^^m^^^fe^a^ci fl/^fi-^f* (A 2) ?rlH^LTtS<, 
5 (Al) t (A2) ©fi*#Jte3 s l/9 9-9 9/l"efc«J. ^L<tt5/ 
9 5 — 9 5/5©|5Hti:*>5r i:^^^ uv\ 
^^nir>M^^b#b^57°D fcTl^^3R«^#: (A 2) ©> 13 C-NM 

©2,1 -tf Atc^< Sti^ffcli 1 , 3 -#AtS<5<SS^^ 
10 ii> -ttt-^tLO. 2%WT-efc5o fc'l^^-y-^— © 2, 1 -#A{-^<5< 
JMWfr^fcril, 3-#A{-So'<ma^©#^fJ^±ix.?)i:. 

3^:7 .X h-y— (E L) 

^^mi^^^v^^y^^mmm.^^Mj^-f-^^y^ (ed 

15 (EL-l) ^crfcf lxi^^3i^U^t!:*2Jl5-t-S«fife^fit©^l'Jt*S8 0/ 2 0 
frb 2 0/8 0©t£Hfc:*>5, fc"l/>'^^^l/^^©^^^'AJkS^#:-e 

(EL- 2) ^U>t a-tl^7^ ytft^tSMW^Hfc^ 8 0 / 
20^b2 0/8 0©$£fflfcfc£, ^^l^^iSf^ — 2 0©a~:*-l/^ 
20 ^^©7^^A*S^*frT?fe5d^ ^fci* 

(EL- 3) ^nfkyi yiCi^tSi^^tW^k^S 0 

/2 0^b2 0/8 0©^H^fe5s T'ci tf l^£^fifgt4 — 2 0©a-^"l^ 

(EL-4) •7v}i°U^$$£XJ l MmW(l4~~2 0<Da-*U7 J ^fr 

j#Jp.££©^e/Wfc/OS 8 0/2 Ofl>b 2 0/8 0©®BSc£>9. x^Vyi:7°n fc° 
WyiCi^fSt^t (EP) W5»4~2 0©a-tU7^{u 
ft*t5**^i (OL) ©^r/Mfc C (EP) / (OL) ] 2)S 9 9/1^2 
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0/8 001511^5, ^H', ^nt°l/Vi3 < t«|4~2 0©a-t 

zn^^W — (EL) ill^V^tL5Kit4~2 0©a-t^7^>,5: 

5 1 1 — t^V, 1 - K-xi?^, 1 -7" h 7fty, 1 

i^-T f -fe^ N 1 — 1— //l^Vl^^, T^f^^n 

Ffty, l/^v^i^ ^fy7l/^ ^^r-^i^^^^^O^ 

ii^2~2 oww^ ^fc&m-hmw bth& 0 

y7°nt°yry7;^>^^ ^ f/Pt Kt*W ^y^ofU^ 

3L7Xh^r— (EL) te. 1 3 5°C-eSiJ^Lfc@PS^ [tj] 

ftl. 5 d l/g«±-C'fe!)s 0^L<ii2. 0 d 1/g.gJUL, J: 9 £f ;£ L- < 
2. 5 d 1 / gSX±X*$>Z> 0 
25 ^fc, ^7^- h-^— (EL) te, ^>/^^x^S/ 3 y^avh^77^- 
(GPC) (a «9a'J^Lfcfi4^^* (Mw) bm¥-%35t=Fm (Mn) £ 
OJt (Mw/Mn) jftSl. 0~3. 5O0ffi^fet9 s $f*L<«, 1.1 — 3.0 
<D$5ffl K ■& 5 ^ <h &m.% L V \ 
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Y^r— (EL) it, &m&0. 85~0.92g/cm 3 , 0£ b 
<tt0.85~0.90 g / c m 3 <Dg£[S(ci& 5 r £ 75^^ LV\ 

^mw<D7$y Jruu >mBm.^m^^^xmm^(Dit, ^^h-^— (e 

L-l) it, 13 C-NMR7^^ h^fc^feiX^^ntVyt^jit 

i^T-efc «9 . 0* b < fi o . 5 ^a-%^t> <fc 9 0* b < it o . 2 ^r^%^T-e 

— (EL — 2) it, 13 C-NMR7^ Wb**b^ia-t^7^y 
10 W» a -tU7^ ; t;v-©2, 1 -#A(c*^<^S^ofij^ 

jjs 1 . 0 ^e/v%^T-efe 9 , m £ L< lio. 5 ^-/v%i^T. i!J^b<ttO. 
2^/l-%^T-^fe^c 

— (EL-3) it, 13 C-NMR7^ b/^b^febttS^^P k'Vyifil 
15 m©/afc>y^/v-©2, 1 -ff A(-S<3 < 1 . 0 

*rfr%SXTXfr «9 ^ t< 140. 5 ^r/v%£*T, J; ;£ L< liO. 2 ^e/v% 

•£f c . ^y^h^r— (EL-3) it, r> S CX«mm\.fz.W&£, (Tm) #15 

20 *fc, *ig^(^/Ky Jru^j i/Mmm.f$.mz.&\,^xmmts:<Dit, ^y^y-* 

— (EL-4) it, 13 C-NMR^^ f/Vi^tft^S^n^I/Vt^ 

< ^t^Of'J'S-;^* 1 . O ^%«TT*fc ?> % L < fi 0 . 5 ^e/V%£iT, 
25 «t «9 & * L < 0 . 2 ^E/l^/oOT-Cfc 6„ 

^y^h-^— (EL) 4^ fl/^o^I^a— ^Uy^f -v— }dS 
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_hlBOj; 5 b-*— (E L) 14, lS$iT?ftffit5Iifc^ § L, 

iOi54x7^ h^— (EL) f± % JblB^n fc'I^^fi^flq&ff (PP-C) 
o>fevtt^SrfflV^W$a$^5o ^7Xb"T— (EL) ti^^a^^JRfk-g* 

% (la) &tt***^^mm&-e&m\z.9&mztiz 0 

*»Wt?W:, (EL) OW»tt; »M#*iTO« 

15 r.*tfe©»&*nj;if**rf M^tC^V^ a-;*-]/;7.f ;/g#£r 
LT/Hv>5 £ fe-e# So 

20 i^f3^L<^V\ 

fi^JE^te, IftJ£~10MPay— ^ff, j(ftL<afJEE~5MPa^ 

M-tZZLktifeg* ^(omttis? ji/i k g fofc «9 o. o o i~i o onl 
oc^^h-^— (el) «\ ^ntvyM^(pp-c) tOlii^!}^ 
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(PP-C) 10 0I1WLT, (B) ^lOSi^lt'fc^ £?;£L 
<li2 0liHigl±, J; K)fc-£ L< {3:3 OSilFB^JbT'fc^o ^f^O^y 

n (pp-o zmm^tc^ ^mm^9^ h^- ced ^sh-s^^ 

^^n-fe^ftbjStSrffiv^^nlfU^m^lfP (A 2) £|«L7c 
3*Bfel$l«7;* (EL) 

£B (Al) t«rE^bTW»-r**fe, *5J:l*, SltfcyntVy^l^ 
«P (Al) P»tfc^7^b^- (EL) b&m&l+xmSMr&tt&s 

*HKU:#5^PtV7-f V^gm^ii. ^n^w^fi^^ (PP- 

15 C) 33j:t^3i7^ h"^— (EL) (DfifetC. £ tCi&MtOfc CT*g»&ft£«J (C) 

**w*cfflv^e>n«*i«^i«!i (c) mfcma^ 9tv*^ zv- 

20 !1UC^;W^^0*U\ *^<Z)3p*Sr*fcSW\ 1 — 5 jum, 0*L<«1~3 

&«as**!i (c) « % a-u^ ^#jfiaric4fc©-frtn o omAm^Mv 

T, l~5 0*ft$R. ^L<{42~4 0lt^ #(cl$f * L < 14 5 ~ 3 5 M. 
25 ftlfP^ftJ^T'lH^-^n^o 

JLlHLfc^nttf (PP-C) % h^r— (EL) *5«fctf 
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(PP-C) . m^h^ — (EL) :fc«fclflte8fc35£gRl (C) <D{te, 
MtH&gc^J. «F«B&it&k W-fe^3t3W % »3fc&J0fiU *fbSfcih 

BMbWJtjW^ iiBJfci*&jR«L *#j>j, »5sy. n 

10 So 

15 BMbB&JWW^BB-g***. JLEO^tafcTUV^B-frflcftS (PP-C) „ ^-=7^ 

v-*— (el) ^3J:^^^(^CTffiv^fe^^sil^^te*^J (c) o^ffioo 
iilSI^U-c, o. o i~iii^ ttKlio. o 5~o. sMMUtir 

JiB©»3fcS!eft3W £ btii, fcfcfctffc^— KT 5 v^3te^J£S!l (HAL 

20 S) miw^i(f5-^ $ t»i5 0 

t FT 5 ^3fc3te£j£3$l £ LT(i, JM^J-te, f (1,2,2, 

6 , 6 —s<l/# * 4 - !) —1,2,3,4 l/T V =7iOJV^ 

h (^fi=8 4 7) % T^tJJ 7^7"LA- 5 2 (^1=84 7, 
f^7^ (1, 2, 2, 6, 6-^^^^^-4-t°-<y i?^) -1,2,3, 
25 4-^^Vf" f7*^«>W h] . T^TJ^^^LA— 6 2 

900) , 7f*^^LA-6 7 (^fi=i»9 0 0) . 7f*^^^LA 
-6 3 (^fl=ft2 0 0 0) x T^rjJ 7^7*LA-6 8LD (^4=^1 
9 0 0) (VvfftfcJfiWfetfc*. x (CHIMASSORB) 
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9 4 4 7 2,5 0 0, • Ts^l/^fV'r^ • ^^^X (tfc) *± 

mm) tnz&m-T*z.biPvi*z. 

£fc, ^^Hx^fiJ^ LTte, Mrfcmai. ^3* t"> 3 2 6 (5>T-*= 3 1 
6 ) \ ^3* If ^ 3 2 7 (57-^4= 3 5 7). ^ If > 1 2 0 (5>T-*= 4 3 8) 

10 (PP-C) % oi^^h-^— (EL) ^tM^afcCTJlV^tb^ 

iia^^J (O O^tH0 0lt»fc#Ut, ^KtiO.Ol-lli 
*FP, ^0*U<ttO. 1 — 0. 5S*£&-e£><5o 

fn&k *3J;Wo«m^^^ia^-$tLrh^^7- («s«5is**J (c) 

8<C) % 7f79y»Df!>A (It£=2 2 0 { C) &^36S#tf fctL5o 

20 Jgmfc&JKgto&g'fttt* Xni? w^mm^MB (pp-c) N ^^^h^ 

- (EL) ^J:T^^^CTfflV>t5ttSHl^^J (C) ©^H-iooii 
gPtdM tt, #3= t<li0.01~l m^ffr* t<tt0.05~0.5 

25 iVM<t5ltm5o 
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M^IH^ite:, ^Blfl/>3S1^ (PP-C) , ^=7 7. h-^r— (EL) 

&£xf>&mzj&^T m^^bn&mmftiMM (c) o^-tu o os*iaJt-*i-uT N 

«F*L<»iO. 0 1 — 1 OJtMB* #{c£+* L< tiO. 0 5 ~ 2 S JklFB £ i" -5 <Z> 
^M* Ll\, 

(PP-c) , ac.7;*W— (el) :fc«fct*&KU:j£CTfflv^;h,5&«^i* 

io *mwiz.mz>tfv i/mmm&m*, ^©^pt^yi^ (p 

P-C) % =c=7* h-^— (EL) ^^flJ^-a^UTV^^-^ 
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9vm, mmm^mn, mm&mm±^mi'ifrmmx.fox&z> 0 7^^->- 

15 ^T(-^cxt°^V- 1 -^^^-Mfefi^ft: (P BR), ^!)7nlfl/y 
&fifc<ft (CC-1) £fc« (CC-2), ^oi^^ntWIl^ (CC- 

20 13 C-NMR^Jfflb-C^^fc„ 
iUm*&8£ in ]] 

C^*^ (Mw/Mn)] 

^f-Jt^ (Mw/Mn) ^JK7liiGPC-15 0C^V\ 
25 ©± 5 &-UTMI^Lfc 0 

^PSt^7Afi % TSK GNH HTtfe?), ^7 WXfj:Ei2 7mm, 
6 0 Ommtfe!), # 7 A^ti 1 4 0 °C t U ^KtfBl-te: o u n 
(fn«£HIX|i) &£UWb|£lh#Ji:bTBHT (tSlfp) 0. O 2 
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^ip^y 7f ^WMw< 1 0 0 0*itJ t Mw> 4 XlO 6 CoV^ 

TtejiCy— *±M3rfflV\ 1 0 0 0 ^Mw^4 X 1 O 6 iCOVvCfi^l'S'S'-* — 
5 ^^M^&^fco 

Blfite, 1 0mm*O^f^t^2 0 Omg©*f^Mlm 1 O-^^i^ 

S\ $J^ffij£l 2 0^3, $J3£MI$iifc2 5. 0 5 MHz, f/l/gl 5 0 0 

10 H z „ 7 4 fr? —m 1 5 0 0Hz. ^/V^m 9 M UB#^ 4 . 2 s e c „ 3(#IhI 
|2 000~5 0 0 0lHl©aa^^#<OTT?JW3tb, b/^fcPj % 

p 2 > P12 (Pi n^u^m^m, p 2 «i-^^*^^ pi2«^- 

15 [MJTK^^T^^r^f] 

u v^fit^^mfc (Tf7^W7^Sf) T tl3 C-NMR 
h/^£«!j5£U 19.5~21.9p pmlctil5fc 0 -^©^ffit (1 0 
0%) IC^ftS 2 1 . 0 ~ 2 1 . 9 p p miC^S t-^ Wffii©^ (%) £r 

20 [2,1 -#Ai-^3 < lt^(7)|J^] 

Polymer, 30, 1350(1989)) LT. flulB Lfc^fe^J; 9 13 C-NMR7. 

G»j& (Tm)] 

»5mg^7/^;/^Wl 0 o C/^-C2 0 0°C*tr#?@.b, 2 0 

25 o°CT*5^^b7 v c^>^2 0 o c/$rx*mm.tLX*m&\^ m^xi o°c/£-e 
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5 [9l!Btttft] 

J I S K 6 7 8 1 iCfpftLU 2 0 Om/m i n <D3\ W8&8t\ZLX ^ MD^TIrJT? 

10 A&fi:te£>;b-a:-C. 2 k g/c m 2 COEE^JT? 1 #Pb1i13 5mm©v"-/W^ — 

0 Omm/m i n T~>- h fc -A^*«KUfc»OtBWeSlft«ra!l3e U ' fc — h 

15 (MX)] 

ASTM D 1 0 0 3lc¥CTlllLfc7^/^^ 8 OtOxr-^ 
ytt'l Bi^^lfc. ^—^^fff^OftO^ (MX) Z^ti^thM 

20 ASTM D 1 8 9 3 i^CTMBLfCo JtlBO(l) t-b^/HMt 
JflWi|Sj-:7 WVW»£rr|l 10 cm, 15c m{--g0«9 HJU tf 

^^S$tLTV^5ffi^Srfife^^f^:^2^fcOXf7^^-e^s 2 0kg 

•JfflU 3fllKBftfr7ffitUfttt-?SII£U :/a y ^i^fe (N/m) £ Lfc Q 
25 [^Jl^tt] 

astm d is 9 4i-mtxw>&w&Mte£x?mmwimm&mMLfc. 0 
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1 (pp-D ; tfu^7>y^#m^ /Pt° 

Uls 9 6.4^%, ifuy 2. l^e/l-%, l—^Tl^ 1.5^-^%, M 
5 FR (2 3 0°C) ;7.0g/10min, DSCl^ ; 1 4 2°C, ^ij^ ; 
5 6 %) 

/KU ^°ct t° l^v- 2 (PP-2) j^PtVyy >-^*fi^#: ^ t° 

ui/ 9 5. 0^/1^%, oi^i/^ 3. 5^e/i^%. l —-fTi/ 1. 5^^%, M 
FR (230°C); 1.5g/10min, DS C»j& ; 1 4 0 "C, ^al^t ; 
10 5 2 %) 

(P P- 3) ; Zfn tVy©iit^ (^Rg*^ [77]; 
2.9dl/gs D S Ci8b& ; 1 6 4 °C, ISJMfc^ ; 6 2 %) 

^nt>y- (PBR) <D$git#iJ (HJfeM) £^ 

15 R) ©«H4Sr* 2 tJi^-f-o 

mmmi (pbr-i©m)] 

^S#l-£*flKfeUfc 2 0 0 0ml ©i^gllC, 9 00ml (D^^=¥ih>-. 
1 -^^6 Ogi h P-f V7?-fi'T.fl'% — *7 J* (1. Ommo 1 ) £ritfil?tt 
^fc^, Jfc-£«ei*3iB.«r 7 0*CK:#MB.U ^^l/y-CO. 7 MP a fcJqJBEU 
20 fc 0 ^V^T, itt^-Astf-lsl/ (3- t e r t — :/^7U— 5 

^ U^/Vv?/V a^A^ctJJ K0.0 0 2mmo 1 £ 5: 

^r>A^#t?0. 6mmo 1 O^W/P^/^fy (1^ — 7 

JE0. 7 MP a ^^^3 O^g^U 2 0ml <D* ? J — A'&Sfc&P Lfi 

i^ti 3 o'c, 1 2«m^bfc 0 #e>nfc#y-^— 9. 2 g t*feofc 0 
# y -?—<dm&& 80.6 °c-e£> »9 , mm^m [ u ] ^l.isdi/g 
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imMM2 (PBR-2(D^)] 

^dr-^^Ottii^^ 8 1 7m K 1 — 7T^& 50g, ifff-A** ( 3 

— t e r t — :/^ : Vl'— 5 — y f/l/v'^ p^>^ v^oc^/i.) ^/U^- lx -yl^i/ykn - 
r> n y FSrv^^m^U^^WV (3 — t e r t — -f^;V— 5 

5 n^^^ 2 , 7 - t e r t - ^f W^;V^l/3 z: t) A 

— tt, 11.5 gffcofco *fc, *° V^—<DMM>ft8 6. 3°C-e&«9s 

g[7,]^2.iid i/g-efcofc 0 #btb7c^y-^— ^o^x^ufc^ft 

2 t£5jM" 0 

10 [«#J3 (PBR-3©^)] 

-^-9->-<7>f±iA^S: 8 00ml,l -^T^&l 2 0 g .M^^t 6 0°C 

id bfc^i^M^j i £ mm<Djj%kx»m&$:ftotz- 0 mhtit^° y 1 

0. 8 gT'fcofco l£fc. 7$V^—<Dfflu&&6 9. 0°C-e&>«9. ^PS^ [77] 
#2. 0 6 d l/g^fcofc 0 #feHfc#y^— ^•oV^S93tbfe«btfe*:S2 & 
15 ^-f- 

[Jfctfe^J 1 (PBR-CIO^)] 

Ufc: 2 y s> Y^(Oir—Y^^—^\Z.^^^^S 3 0ml, 
l—ZfTls*! 0 0 gttaA^ hHy^W/V^!?A?:lmmo 1 AP^l, 
7 0°C(c:#?aUfc^. Zfv tru-^Sr^jS&UT^BEO. 7MPal:U h V ^sl>> 

il^lUTO. 0 0 5mmo 1 JPx.. T'n fcT W^^rS^^^ LT^BE 
£0. 7 MP a id#^3fe^^ 3 O^rBm^^tToTb^^^Jfe^ll kffln<Dm 

nbtlfrtf})-?— f£3 3. 7 g-efeo7b 0 *fc^°y -e— <DS4^Jil lO.Ot 
25 -?£>9, mm*&& Irjl #1. 9 1 d l/g-e&ofc 0 #btvfc/^°y -v— tOV> 
T$J5£ Lfc#H4£^ 2 i^-r 0 

[ltt55M2 (PBR-C2©M)1 
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0. 7MPatU * f/l'T/V? / ^>0. 3 Ommo 1 , rac-v^ ^~A> */ ]) 
U>-\?X {1- {2- t^-JV- A-? 1 ~4 ^^f-jv)} =1=.$ 

A^n!) K£Z r JBimctSU? bT 0. 0 0 1 mm o ltiQx. s -7v Vlsls&mm 
5 WfC^jf&bTikjBESrO. 7 MP a lJl»t>fc# 3 0#Mfi^&fTo;fcB*#fi3fe 

mbtltLtfV i23 9. 7 gT'fcofc *7t, y-^ — ©]«j&fci8 8. 4°C 
-efc 9 , @RB*£S [77] 36S 1 . 6 0 d 1 / g T*fcofc 0 
[Jfc«E0d3 (PBR-C3©^)] 
10 ^fVS:8 4 2ml, 1 -^^Sr9 5 g tt&^fcbfcj^rajfctfcfll 2 £ 

[H^o^-em^^fxofco #btvfc^°y fii 5. 1 g-efcofc 0 ^fc, ajf 

y (dwl&i-z 69.5 °cr*fe 9 , mm^m [u]asi.95di/g x~&o± 0 

15 /2|£J,teB#Pfl^fefc 0 



(*2) 







mmffl2 


mMM3 


1-^7^1 (mo 1%) 




19.1 


16.9 


2 8.0 


ffiKttS C77] (d 1/g) 




1.18 


2.11 


2.0 6 


Mw/M n 




2.0 4 


2.0 9 


2.15 






1.0 1 


1.0 5 


1.0 4 




(%) 


9 6 


9 6 


9 5 




(%) 


0. 1 


0. 1 


0. 2 


M£ (°C) 




8 0.6 


8 6.3 


6 6.5 


14 6 exp (— 0. 0 2 2M) 




9 5.9 


10 0.7 


7 8.9 


12 5 exp (-0.0 3 2M) 




6 7.8 


7 2.8 


5 1.0 


14 6 exp (— 0. 0 2 6 5M) 




8 8.0 


9 3.3 


6 9.5 










5. 2 
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(3E2o-5#) 





ifctSM5il 1 


IfcWJ 2 


Jfc^J 3 


1 —^T>^A (mo 1 %) 




2 3.1 


2 6.4 


3 4.5 


UmtiA Lvl (d l/g) 




1.91 


1.60 


1.95 


Mw/Mn 




3.4 0 


2.0 5 


2.0 3 






0.9 2 


1.00 


1.15 




(%) 


9 9 


9 9 


9 9 


2, 1-#AKS<K *B»^0#J^ 


(%) 


< 0. 0 1 


0.0 2 


0. 1 


mum co 




110.0 


8 8.4 


6 9.5 


14 6 exp (- 0. 0 2 2M) 




8 7.8 


8 1.7 


6 8.3 


12 5 exp (-0.0 3 2M) 




5 9.7 


5 3.7 


4 1.4 


14 6 exp (- 0. 0 2 6 5M) 




7 9.2 


7 2.5 


5 8.5 










.33.1 



]) ^—^4 O mm <£> £t| £ U^I 4 0 Omm©T-^V 

^it^HmMlT^btLfc^atfU^ • l-^7y7y^*1^3 OS 
*%#^£U TO?S^2 3 0<C. ^M&S3 0^(D^#{^Xff^-5 0 ,u m<Z>:7 

"To 

10 [H»!l5~6 N W4~6] 

^Itfc^nt't/y • 1 -^V^^^*a^Sr^3fB«^iii9 £ Lfc 

^ 3 tH^jN^o 
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<*3) 



















A 

4 


5 


D 


4 


O 


o 


ii i til-— y, r-i La 














i r 1 70 


70 


70 


70 


70 


70 


70 


PBR-l % 


30 












PBR-2 % 




30 










PBR-3 % 






30 








PBR-C1 % 








30 






PBR-C2 % 










30 




PBR-C3 % 












30 
















&tfcj&J&£l Mpa 


14 


15 


13 


15 


15 


14 




650 


650 


650 


650 


650 


650 




490 






S90 


570 


4Q0 




O A 


1 D 
1. O 


1. D 


1 Q 


Z. D 


O A 
Z. 4 


% 


2. 1 


1.8 


1.6 


3.9 


2.7 


2. 5 


(80=0X1 0) 
















0.2 


0.2 


0.2 


0.6 


0.2 


0. 2 


N/m 




























# 


0. 63 


0. 60 


0. 68 


! 0.82 


0. 65 


0. 74 




0. 51 


0. 46 


0. 54 


0. 74 


0. 59 


0. 60 



mnm3x*'&btitz.7'w\'>' i-^fy9^A*s^* (pbr-3) 

5 5 0li%i:* t !)^nt>y-2 (PP-2) 5 OM%36^e>3&5ffl^^Sr 4 
0 mm (D##Jf ffi^iCT^L. y h^lC bfc e #^flfc-< U y h % 3 

o 0T*rnm<D?j *&mumtt*\* vm^m^m^ mmum 2 3 o°c 

IW8§&] 3EE#7-f /l^A^rl 5mmX 1 5 Omm G£##IrD (-^ P s> h L-fc 
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ittmn 7 ~ 8 ] 

(*4) 





HJ£#|7 


J£ 7 












PP-2 % 


50 


50 


50 


PBR-3 % 


50 






PBR-C1 % 




50 




PBR-C3 % 






50 


ifrmm (%) 


32 


25 


28 



mmmi b] 

f¥ffi$S (Mv— 7>-hJl) *5J:TWg2 0 Omm©T-^ ^Mx^c^T — 

1?-^:7Vl^ffr£Ufc„ =*XJli±* 0 y ^nt: 0 lxi/-3 (PP-3) ^feft*), M 
^7VM(i#y7*nkVy-l (PP-l) £r7 5fiftg|$. PBR-2§ 

c^/5^^^^L^eft6 0 0 vmteXTFS 0 /imt'feSo 

2iI#«^ffiV^5X 8>fg{£2£#U *5ifc-?:2 2 — 2 4 *t m 2 7 
20 /VA^#7t 0 rco^^(DM#^#«, «2mi n. 1 6 0°C, ®# 

"To 
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mmmi b^V^T, Pr>— 7> hJp};iJSl>7hPBR-2£PBR-3 t u 
7tJ£JW3\ <irCHj»Jl b £|^35*>:£ifc-e*S<fc-€:2 2-2 4 nmro2il#7 

5 mmm 3 b ] 

^l«J2 b ^3o^T. /^yyDt'l/y-l?:5 0ii^ PBR-3^50 
Lfc£W3l, <£-C^WJ2 b bmm^jymX'teJ:^ 2 2~2 4 /z m<D 

mmm i b ] 

10 HJfe^Il bl£*5l^-C, M^/—7 > hMlZLFB^^tc P B R — 2 §r P B R— CI £ b 
[it tfeftl 2 b ] 

b^rk^T. Wv--7yM(-fflV^PBR-2?rPBR-C2 £ U 
15 fcfiJt^tt, 1 b t I^S©^fet'*5 j: 2 2 ~ 2 4 m m 0 2 7 

[ifctfc#!i 3 b ] 

biCjoV^T. P5v— ^VbJi(^l/^7bPBR-2^PBR-C3 i: b 

fc^^m, ^Lxmmm i*b mm<Dxmx& ,£^22-24/* m© 2 -7 

20 ^/^i>.£:#7c 0 C©7^ /i^<7}#H£fji:3:^5 (d^i-„ 
[JtWJ4 b] 

ifc|£#!]2 bi^l^T, Zfnt'U^- 1 £5 Olili, PBR-C3 £5 0 
mm$t bfcgWS, ^:Ti:bW!l 3 b t mmfDjjfeX&X^ 22~24/zm<D 
2 ffliMW -7 ^ A- A Sr#fc„ r © 7 -i* /v A (Dm^^^t 5 i^fo 
25 WJ©7°nt°l/y • l-7'fy#i^ (PBR-2, 3) £,EB^fc2ite 
MW? 4 /I'Afi, fc — b S/— 2 (N/1 5 mm) 9 0°C 

£ ft Jfctfc09 lbi J:k-<-C7ci|iS(c:{g:|g. fc — h ix— /^m^mti 57^M 
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£7c, ^P^lCffll/^tynt'V^- (PBR-2, 3) 

&s &&mx'mh^tim— • i - y^>&m&{* (pbr-c2, 

5 li^yb^y^tt, yv^^^tt^t>#tt^o 



(*5) 







mmp\ 2 b 


!^KE0ij3 b 


y t'v:/- 1 (fiBSB) 


7 5 


7 5 


5 0 


PBR-2 (MSB) 


2 5 






PBR-3 (**SB) 




2 5 


5 0 


«»5* fX) (%) 


11.0 


1 3. 2 


1 3. 9 


»9*©»Wfl2 (%) 


1 3. 3 


1 4. 3 


1 4. 0 




0. 8 


0. 8 


0. 8 




0. 6 


0. 6 


0. 7 


t/oy^tt (N/m) 


0. 1 4 


0. 1 4 


0.2 7 


t — h /l^t^ (N/ 1 5 mm) 








6 5°C 




0 


0. 3 


7 0°C 


0 


0. 3 


3. 1 


8 o<c 


0. 1 


2. 1 


3. 3 


9 0°C 


2. 6 


3. 5 


3. 2 


loot 


3. 7 


3. 7 


3. 4 


1 1 o°c 


3. 6 


3. 6 




1 2 0°C 


3. 6 






^yb^y^tt (mm) 








8 0°C 




3 0 0 


2 5 5 


9 0<C 


3 0 0 


2 2 0 


10 0 


1 0 0°C 


2 10 


12 0 


4 0 


1 1 0°C 


12 5 


6 0 


1 5 


1 2 0°C 


4 0 


2 5 


1 5 


1 3 0°C 


2 0 


1 5 




1 4 0°C 


1 5 


1 5 
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(^5 (o<5#)) 







ttMM2 b 


ifct>?#ij 3 b 


J£WJ4 b 






7 5 


7 5 


7 5 


5 0 


PBR-Cl 


m-mm 


2 5 








PBR-C2 


<mmm 




o r~~ 

2 5 






PBR— C3 








2 5 


o 0 




(%) 


13.5 


15.4 


2 3.7 


2 5.9 




(%) 


1 7. 3 


17.2 


2 6.6 


2 7.9 




0. 7 


0. 8 


0. 9 


0. 9 


* v v-fm/wmm. 


0. 6 


0. 6 


0. 7 


0. 7 




(N/m) 


0. 1 5 


0.13 


0. 1 4 


0. 2 6 




(N/l 5 mm) 










6 5<C 






0 


0. 3 


7 0°C 






0. 2 


2. 9 


8 0<C 


0 


0 


2. 3 


3. 5 


9 0°C 


0. 2 


2. 3 


3. 3 


3. 4 


1 0 0°C 


2. 4 


3. 4 


3. 3 


3. 4 


1 1 0°C 


3. 3 


3. 6 


3. 4 




12 0^ 


3. 5 


3. 6 






130t 


3. 8 










(mm) 










8 0°C 








3 0 0 


9 0°C 




3 0 0 


30 0 


2 70 


loot 


300 


2 6 0 


18 5 


115 


1 1 o°c 


2 0 0 


15 5 


12 0 


6 0 


12 0t 


15 0 


4 5 


7 5 


3 5 


1 3 0°C 


7 0 


2 0 


2 0 


2 0 


1 4 0°C 


2 0 


1 5 


2 0 





5 c^^au^] 
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0*^3t*t»7— y^**#^4>3fe3teAW-FT/I R-6 1 0£J1V\ 7°n 
\l'l-XD^^/Umi^<3<m^nMWjl 15 5c m"" 1 ttiSKDffiffit C-H# 
^«JtC<tS^KlR4 3 2 5 cm'M^O^tlr^fe^ -^OJt^b^*^ 
5 ( 13 C-NMR|:tiSLfcgM^ffl^M) KU^UfflbTto 

[fiilSJteS ( [77] ) ] 

«i^th$4i»»3te^aa^«vMR- 0 5 3 p c&itfgfc&^n — 

10 [77] =?) s p/ {C (1+K - 7) sp) } 

(c -.rnmmm u/d n . k : 

Cfi*^^* (Mw) . Wm&Hk (Mn) ] 

— XtfcJRA lliance GPC2000 &JBl> % 0 . 1 w 

t %<Ol*3m-*&^5 0 0 it 1 Om 1 /ft~X:1&Wl&^~Z> ^t\^X. 9 N 110 

15 ssrfTofc, ^^y ^^-v^Htjicy— uj»*mv\ ^m-^m-m^bfc^ 

^i*7A:TSKge 1 GMH 6 -HT*5 «fct*T S K g e 1 GMH6- 
HTL #F*Jt7.5mm, |^3 0 0mml:2*fo) 
^7A|£t : 1 4 0°C 
20 ^Krfg : o-v^ ner^VifV 

(Tm) ] 

s-s—^ls^sUT— #MP y r i s 1 3r/BV\ ii#H^T (20ml /m i 
n) % |)5mg0^2 0 0°C*-e#?S- 1 O^IBKfcEFbfcfK 1 0°C/# 
25 t* 3 0 < C*T*^*P bfc 0 3 0 °C-C 5 £-|Hfi&ir Lfc#^ 1 0 °C/£-C* 2 0 0 °C£ 

&T<D&&m-rttbtl1t{k&fa<Z>milktZ* 2 7 0MHz 1 H — NMR (B* 
lfGSH-2 70) % FD-fiM (H^SX-l 0 2A) m&M^ 
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IMMM l c 3 

^7x^P^ (3-ter t — ~7=?->\<— 5 — tf-fr—is 9 P^<>^ *Jzl 

5 (1) 3-ter 1 f ^- 6 , 6 - i>7 x=^7/V^y©^ 

-TSf^vt^Z — s 7— , 3-y-7%>&T3-^.j5^>y?*ffix.tz.2 0 0ml COH 
P77^3^Mtl«U 73g©3-ter t-^ 

^Vl'— 1 u^sfV^ls (20.1 mm o 1 ) ^3 Oml (Dffo 

tKt" f7t Ko7 7^»»tfc, 3.5ml ©n-7*^!)f 

10 ^A^fy^f (i.5 8M:2 1.3mmol) Sr^^t^^iciTt 
7c^. ^i&-?3 Braa^Ufco 0.5ml dri7-p< ?V^y 

V* h y X 5 K (60.4 mm o 1 ) ZtiUx., ^ffiT? 1 iSMSBflHfcLfco 3.87 
gO^i/y^^y ;/ (21.2mmol) tr4 Om 1 ©tof f7 t Kn77 

15 ^5 0ml©tlMIS (IN) &*8?*TMfc*i£iBTU 

3 0 0 g©v^!J #<7Vl^/BV^c7JyAy cr-v (SUS^M : n-^^rih 

20 ^) mJ:D»«U »W»4fc&a*EE9*-r3nfcfc:J:9, 3. 2 8 g (10.9 
mmo 1) <D^fe@#£LT@lMtfb^£#fc (JR* : 5 4%) . 
(2) (3-ter t-7*f /V- 5 - ^f /V-^/^ n^y^^x=;V) <C7 As* 

^^fs'^^^"7-f j'^i^H^^ 5/^ £Hi*ifc2 0 0ml ©Z 
25 P777n ^Tt^^fitegl U &*#BESKT"T? 1 . 7 5 g <D Z7/U* \s Is ( 1 
0. 5 mmo 1 ) £r 4 0 m 1 ^J&Tfc^rc^vi^c— T/MZLfMR bfc 0 ^ £>}gft£f:: 
7.0ml ©n-7"f/H;fl>V^t^I (l. 5 8M : 11. 1 mm o 
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zk\z£Qftbtiftftm&mm~. i 7 g w3-t e 

r t — ~f s f-t\^— 1 — ? =f-)V— 6 , 6 — v 5 77m =-)\s-7 /WO' (10.6 mm o 1 ) 

/w^^^-eaiite^*^^^ i 20^ ii.t'4 9 6b#^#L7c„ sjs^ 

5 5 0ml ©^©TKSrSK^'t'-e^* {-?ST b7c#, 

/l/Sr^lfco =^9/ — /i^b^tfsU Wc.&nm-tZ>Zkiz.3:<Q, 0. 6 4 8 g 
(1. 3 9mmo 1) (OWM^MWh It B te-ftS^SrWfe (JR*: 1 3%) 0 
10 (3) ^i^f (3-tert-yf/V-5-^f/W^^o^^ 

2^2— 9— ^yZf&XXfE.jja y ? 2 0 0ml OH 

P77^^»tit{lU I*WTt*0. 642g© (3-tert 
— "7**9- JV— 5 — t^/ls— is? n^ls? *?^=^;\7) (^/l^^- 1/^-/1^) v^^rW 
15 (1.38 mm o 1 ) ^40ml (DJ!ftzk v^^/^—^/M-^? bfc G 

r<D^^(- 1 . 8 5ml O n - 7*f ^ !/ f A/^dft (1. 5 8M: 2. 
9 2mmo 1) Sr^i&TMfe* ^Tbfc 0 aSETT? 6 I^Mfil#Ufc«. M"C 

7*Jl?y^^^t-0. 3 2 5 gOEg^ffc^/V^ — !7-k (1.3 9mm o 1 ) gritl^U 
20 K9>fT>f^/p« 9 7 — /l^1»-e^Ufc, ^©S^^^i- K7-f7-T^ 
/ 79 7 —/^mtpX'ftftlZ.lbi&VtL 5 0 m 1 ©Jtt*S?3i^vi'3i*-' ^/uSr^-Y 

^^P^^^tl^At, ^Sr«flEe*Ufeo 5 0ml <7>|fcdc^1J- 
9> 3 5mg (0.0 5 6mmol) ©#*feH#i: LTSftftl^Srllfc, 
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^J±^#-TS- tiZ. X V) „ llmg (0. 0 1 8mmo 1 ) ©i^felf*:^ L 

xn&nt&Qo&ftit mm-. 5%) 0 m^a, i h-nmr^^ h/^ct^F 

D-SC*##f*^ hfrXft^tz 0 OTt-^r^^J^^^^o 

'H-NMRX^^h/k (CDCl 3) TMSl!p) : / p p m 1 . 1 0 (s, 
5 9H) ,1.90 (s,3H) ,5.68 (d,lH) ,6.19 (d,lH) ,6.1 
8 — 6.31 (m, 1 H) , 6 . 8 7 - 6 . 9 3 (m, 1 H) , 6 . 9 8 - 7 . 0 9 (m, 
2 H), 7. 20-7. 55 (m, 8 H), 7. 77-7. 81 (m, 1 H) , 7 . 9 0 
-7.95 (m, 3 H) , 8 . 1 1 - 8 . 1 5 (m, 2 H) 
FD-fi»^h/l':M/z = 6 2 6 (M + ) 

io mmm 2 c ) 

i?7=a~fr*^\sl' (3 — t e r t — '7?-fr—5—jt ! f-fr—Zs? yoc- 
(3,6 - 2= tert —'f'J-fr—"? frit U~fr) *Jfr j^^p!) Kg) 

(1) (3— ter t— Zf^fr— 5—*^fr— : Z/?XJi'<Z/?i?=^~fr) (3,6 
15 -i?- t e r t-7*f /V-7/VtU=/V) *?-7x.~fr* $ l/(D&$L 

^y*^y?X* — 7~^iyZf&£TJ t =J3=*<!y?&timX-ti2 0 0ml C0 = 
P77^3mi-lllit> 01g©3,6-^-te 
r t—Zf s f-?V—"7frHrU^y (10. 8mmo 1 ) ?r8 0ml (Dj&TkS^^/l^oL— 
TvMc^fbfc 6ml ©n-yf^!Jf ^V^t^t 

20 (1. 5 6M: 1 1. 9 mm o 1) &7km*PX&* fcffiT Vfz.&, ^UX— faM 
#U7c 0 r©SMtlC4. 86g03-ter t-Zf^fr— 1 —*?-fr— 6, 
6 — *?7 x.zzfr? fr*<ls (16.2mmol) %5 0ml©te^f^x- 

^/v^^bfc^^px.> asgfnr-e i3B mmw vtc a 3 0 m 

1 co^^TK^Tk^+T^^tc^Tbfc^. ^^fr^—y^fr^n^mm^ 

^yw^bS^L, iBE^It5rtt«J;^ 4.42g (7. 6 3 mm o 
l) (DMn&mfct b-C@^b^^#fc OK**: 7 1%) „ 
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(2) Arff-Ws (3 — t e r t-r/^/U- 5— t^jV— *st7 a^l/f 

i/^=-;U) (3, 6-v f -tert-7'f/l'-7/l/tl/-/l') vV^ = = & A v 5 ^ 

Tr^T-y?** — 7~ ^y^'JzTJtH^^ ;y^£rlf;tfc5 Om 1 <£>v-j. 
5 I/^^^s^^M^fgi&U l^fi^Ttl. 4 2 g<D (3-ter 
t — y^JV— *>—*=J-?V—i/? v^O? v?oc-/v) (3, 6 — >>- t e r t — Z? 
=5-jV—7;V3rU=^/V) *J7^~JV*#1/ (2. 4 5 mm o 1 ) ^30ml©|i 
TKi^^yl^c— 7VWC?g$f LfCo ^ 5. OrnKDn-^f^yf 

^af-^lgtfK (1. 5 6M : 7.8 0 mm o 1 ) *r*i£*T?4fc* mffiT Lfc&, 

jffi7K^^^^T?2fc^U % «ftBE*fe»i-arfclJ:J:0«E«feIil#:Sr#*:. 

&lz.#m\s1£& > 0. 5 1 5 g (2.21 mm o 1 ) £^ 

#&4>»©likfc h^yt'^L, ^JK^i-S r. £ «5 , 894mg (1. 
2 1 mm o 1 ) <DmW&Wftt UTBKlMlil^fc OK* : 4 9 %) 0 IH^ 

20 je©aj3©j§m*-^i-o 

^-NMR^f/V (CDC1 3) TMSS?) :/ppm 1.11 (s, 
9 H) , 1.41 (s,9H) ,1.42 (s,9H) ,1.88 (s,3H) ,5.6 
2 (d.lH) ,6.12 (d,lH) ,6.17-6.21 (m, 1H) ,6.95- 
7.02 (m N 2H) ,7.10-7.45 (m, 7H) , 7. 7 9-7. 8 2 (m, 
25 2 H) , 7 . 9 1 - 7 . 9 7 (m, 3H) , 8. 0 4-8. 0 7 (m, 2 H) 
F D —WAftW^^? Y/V : M/ 2 = 7 3 8 (M+) 

mmm 3 c ] 

i?7g=:;^f-Uy (3 — t e r t— ^^/^— 5 — ^^/V— S^g P^^^j^ji^ 
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JV) (2, t er t-yf;V-7^tt^^) i//U=i =. A *J> ? u ]) K 

(1) ( 3 - t e r t-^fyu- 5 - ^ f /I'-y ^ ->'x^^) (2,7 

-v 5 - t e r t — '7 s f~/y'— m 7fl'3r\'~ 5?7x=/I/> # XD&lfc 
5 9 7— ^s'T'iSi^E^a y^Sf<i^.fc 2 0 0ml ©H 

p -7 7 * = ^MttiflL, iiflMTT* 2.53g©2,7-^-te 
r t — ^^-^7/^1^^ (9.1 Ommo 1 ) & 7 0 m 1 ©Jfczk^ni^Hn— t" 
/K^^bfdo r^ill6. 4m 1 On-^Uf^V^t^ (1 . 
5 6M: 9. 9 8mmo 1) ^^T^* (C^T bfc^, BfeSI#b 
10 fc 0 £ ©SJ&SSRlil 3.01g©3-ter t — -ff-fls— 1 — **f-As— 6 , 6 — 
7i=;V7MV (lO.Ommol) Sr 4 0 m 1 ©flfcdcS^^vl^*— vvWe: 
^fbfc^^Px., MffiTX*7 HMJft#bfco Sl4?J!E^Sr 10 0ml Oift 

g&rMgifc (in) {ji^Dbfc^. ^^j^—T/^M^mm^mv. <a 

•fe^5r#fc 0 18 0g©^y*7 s M:ffiV^7A7nvb^77 (li^ 

INI U ^lfeifci"3 9* 1.6 5g (2.8 5mmol) ©llfil 
W-t LTIftlft^^ifc OR*: 3 1%) „ 
20 (2) S?:7az = /V^^-V^ (3- ter 5 — T-As—ls? 

^rn^/k) (2, 7-v/-tert-7*f/V-7/Vtl/^/V) i?/Va=^A^^ 

7-y7t8£Xfi=&=* 7^^#^fe 5 0ml (Dv^ 
l/y^777>n^tIiilL, 502g© (3-te 

25 r t-^f /V- 5 - ^ f/V- D^y^ -^^/V) (2,7-^-tert- 
j\,Jr\s—jV) (0.8 6 8mmol) §:30ml 

(DfSL^^^^—^M^M^t^ - (Dmm^ 1 - 4 0ml ©n-7*f;HJf 
dMJ-i'jgtffc (1. 5 6M : 2. 1 8 mm o 1) STTK^f iC^T b 
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|:30ml (D^.7kv^^A^— x/W^JP^:, K7-f7^V^^/ > -^t^ 
#(d^£Pbfc^ 0. 2 0 6 gCOE^-fb^^ — (0.8 8 2mmol) £r 

@#:^^*(D^7K h/^>"tr^U. ^ffi^-r^> riia?), 140mg (0. 
1 8 9mmo 1) t It B l^b^2r#fc : 2 2%) 0 [Wl^ 

10 X H-NMR^^ h^jeit^FD-K*^^ 1 ^^^ h/V-^fTofc 0 UTfc 

^-NMR^^^ h/V (CDC l 3 ,TMSSi) :5/ppm 0.99 (s, 
9 H), 1.09 (s,9H) ,1.12 (s,9H) ,1.91 ( s , 3 H) , 5 . 6 
5 ( d , 1 H) , 6 . 1 4 (d,lH) ,6.23 (m, 1H) , 7. 0 3 (m. 1H), 
15 7.18-7.46 (m, 6 H), 7. 54 — 7.69 (m, 2 H), 7. 80 — 7.8 
3 (m,lH) ,7.9 5-8.0 2 (m, 5 H) 
FD-fMf : M/z = 7 3 8 (M + ) 

mmmi c ] 

(1) 3 - t e r t-/f /I'- 1 /V- 6, 6 - v? (p - Ml^) 37/W<V 

9*9 — 7— ^y^^T^H^rn 2 0 0ml OH 

P "7 =7 7 =« %^i-ttttL, M^#ffi^T-e 1 . 5 6 g <DimL\\L*> VVJ* 
25 (2 7. 8mmo 1 ) joit^l 0 0ml (DJ&zfcv^ h ^rU=^9 >-&MzLti 0 

:©1»2. 46g©3-ter t — ^^A^— 1 — ^f-A^— i/9 n^V^i? 
xy (18. Ommo 1) ^Mt't^tlTl, XiTFT? 2 Lfc 0 
^£># N 3.99g©4, 4'-^f/Hy)/7i;y (19. Ommo 1 ) £ 
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4 0ml ©IfczkS^ h*ri/^?>izmm^tc.m&&&*iZ.ffiTl,. MffiTX* 3 
0 m&# UfCo KJfc»£"*»- 5 0ml <^4£g?7K^fft (IN) SfTKm^T?^'*' I- 

2. 5 5 g (7.7 6mmo 1 ) <7*fe@#£ LTSWlb^Wc OK* : 
4 3 %) o 

10 (2) (3 - t e r t— Zf^JU— 5 -p<9VV— is? tx^l/f (7 jVOr 

i? ( p - hV XD&tfL 
~? # y 9 X ? —7 y7°$5 it^H^ 'a y 9 &ffiz_fc2 OOml <D = 
U7 7*^%:%'fr\ZLm.mWM'L, tifi^TT'O. 3 7 3 g©7/VtWy (2. 

2 5 mm o 1 ) £r 6 0 m 1 OJgfcdc^^f-/^— 7VW^fi? bfc„ r. <£>^*£f£ 1 . 
15 6ml On-7 ? f^y A/'^^rlf^^ (1. 5 6M : 2.5 0 mm o 1 ) 

^Tkm^-c^J^Tbfc^ 1st- Bfcgl*£Lfc 0 10 
g©3-ter t— 1 6, 6-vMp — h y /V) :7/i^>- ( 3 . 

3 6 mm o 1 ) & 6 0 m 1 (©J^S?^7Uj:— fvWCiSfl? Lfcffi$£«r#R;*., 5S 
*Tt? 1 0B W!»#U^:o KJCa^flfeii: 3 0ml ©^StKSttK^^T?^^ fcjR 

^MitSr tlci 9 #»fe«fle«:#;fco 8 0 g<7}->y #<7vi^J£v^c# 

7A^PYh^77 Wl:n ^» i£ <fc 9 5f#M U Jg|lfi2«£M 

iE®*^.^^^bS^ B B 0 L^MiE^-f-Sri:(3:J;«9. 0. 1 4 0 g (0. 
25 2 8 2mmo 1 ) ©SMStfeHtti: LTS^k^^#fc (JfcSp : 1 3%) 0 

(3) V s (p— hU7V) pt^U^ (3-tert-7'f/V-5-^f/l'-^n 

-v?*?--?* — 7— 7-y7°&&Tf = j3=iyi7%:mZ-tLl 0 0m 1 
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=LUl/?7 7*=J%3tft^mWW!:^, ii#IMTT*0. 4 9 6 g<D (3-t 
e r t — -f^f-jV— 5 — fif/V— is 2 r*s<zsjr (y/Usi'U— )V) v> ( p 

- h y ;U) (l.OOmmol) £r 2 0 m 1 <£>fl&7k • 

^?Lfc 0 3 5 m 1 ©n-^Df^AH^ (1. 

5 58M:2.13mmol) ^Tkm^"^* tlT bT^K Mt?— b 
fc 0 ^(D^^^r Y^^T^ J— /i-m-e^t-^Pbfcm, 0.2 

3 1 g (DVB^ki/^^ — V ^ (0.9 9 0mmol) £r»Ib7c: 0 fcMU 

15 222mg (0.340 mm ol)©l ftrffr&«&3r#fc (Ifc^ : 3 4 %) 0 

J H-NMR^^ h/V (CDC 1 3 ,TMSS?) :/ppm 1.09 (s, 
9 H) , 1.9 0 (s,3H) ,2.32 ( s , 6 H) , 5 . 6 7 (d.lH) ,6.1 
20 7 ( d , 1 H) ,6.3 4-6.3 7 (m,lH) ,6.8 8 — 6.9 3 (m, 1 H) , 
6.98-7.24 (m, 6 H) ,7.46-7.53 (m, 2 H) ,7.62-7.6 
6 (m,lH) ,7.7 6-7.8 0 (m, 3 H) , 8 . 1 0 - 8 . 1 4 (m,2H) 
F D -fC*##T*-^ hA* : M/ 2 = 6 5 4 (M + ) 
CWS«EM 1 c ] 

25 j^2_Ei=. Ao*^!^ (3 - t e r t-^-'>^ P^yjf ^x=^) (7/^ 

(1) 2 - ter t — -7*$-^— 6, 6-v?7x^7;W©^ 
-rjf^^y ^X^-y-^y^it^H*^ ^^Sr#^L7b3 0 0 m 1 OH 
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P77^^^»iiflU 75g£D3-ter t-Zf 

"f-jV—^t v^l/fi?^^ (3 8. 9mmo 1 ) 1 0 0 m 1 <D®L7k^r h 7 t 
Kn7 7>«j|Lfc 0 6m 1 (Dn--?J->V V7-iyM./^3c-y-> 

( 1 . 5 8 M : 4 1 . 1 mm o 1 ) frykm^X*®** iCjjgT X^tzM, m&X*— 
5 Bfeit#UfCo rOSMteW^ra7- ^7'4AT«Lfc2 lm 1 <£>^ 

^•i^-^^i-y >m h y r ? k (i2immoi) zikm^ximz., £ biz^m. 

T-1H#P^#L7c 0 10.2g^/7x;y (5 6.0mmol) 5:30m 

i 0^#bfc o s^m^^i oomi (DmmTkmm (5%) fcasanufc^ 

Bt»&^/^Sr#fc„ 4 0 0 g©^!)^ ^/l^Srffi V^7c^7 :7 A ^ a Y -if ^ ~7 

4.42g (l5.4mmol) ©tfei^t Ltl^fe^#fc (IR^S 
15 4 0 %) o 

(2) (3 - t e r t — Zf^-jV— ? xz^LZ/ ? *J=c—jU) /V^-U=-/V) i?7 

— =7 — f y^feitfH^a !/^&#x.;fc: 2 0 0ml OH 
q^^^Sr^l^fifgmU ttMTt*0.7 6g©7;Vt^ (4. 
20 5 7 mm o 1 ) «: 4 0 m 1 ©JWtK^^-/^— ^/H^^Pbfeo - 3 . 

lml On-^^/vy^^A/^drf-V^^ (1.5 7M : 4. 8 7 mm o 1 ) 

Y)'&bthtz.ife}&&®W.\^ 2.40gO2-ter \ — ~7<f-fl'— 6, 6 — i?:7 
a^/l^/WO' (8.38mmol) ^ 1 5 Om 1 OM'^f /H^T^t 
25 VtcmWi&toZ-, MffiTX" 7 0 BOSH* bfc. 15 0ml 

SlTk^fflT (2%) tegfe&q LfcfL j;if;l/x^r;l'^Mi^^iL, 7X 
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^iBtSCt^i; H.03g (2.2 8mmo 1 ) (Dnn&mfck ITS 

9. 0.370g (0.81 7mmo 1 ) (DM&mPft g #tffc-£#J&#7t (J& 
5 $:6 7%) „ 

(3) v ? 7x-;l/^f 1/^ (3 - t e r t — ^2 u *yz^^;V) (:7 

— 7~ £Tf = Jj=i y?&mx-fc 5 0ml ©i/^ 

Uy^77^^^Ml:i«U M*#H^,T-eO. 5 7 1 g<7} (3-te 

10 r t-/f;v— >^n^y^e>xzi/i/) (7/v^-p-^/v) v^^^— # is ( l . 
2 6 mm ol)^20ml (Dffi 1 fr*J^^/U^—'rMz.feM bfc c r ©jgfifctJ: 1 . 
8 5ml ©n-T'f/V!) A/^3rU->«& (1. 5 7M : 2. 9 Ommo 1 ) 
&7k*Sf -C^^ fcffiT bfc^L SiSL-C— Bj&»£ L.fc 0 £ <D&J&mm& V?4T 
<< 9 J —;^mT'3EftlZL%}£H bfc^, 0 . 5 2 8 g ©01112^3 = * 

15 A-fh7fcKo77>H^ (1 : 2) ( 1 . 4 0 mm o 1 ) ^WiM bfc Q 

tlfitlt*^ h 2 0 raft*! 5 bfc^ % »«*WEE9* b*io S^JR^^Sr ^ 

•^nn^y»U 2>m<omm$:)&J£m&'r&Zk\ZL2:Q > 5 6 5mg 
20 (0.9 2 2 mm o 1 ) <Dfc&mfck It g &*Hb^#7£r#fc (lfc*S : 7 3 %) 0 
IH^f*, 'H-NMR^ Wl^itfFD— SfA^tff-*^ h^-efrofc. £J(. 

'H-NMR^f/V (CDC1 3 ,TMS1$) :/ppml.l9 (s, 
9H) ,5.59 (t,lH) ,5.76 (t.lH) ,6.22 (t,lH) ,6.3 
25 5 - 6 . 4 2 (m, 2 H) , 6 . 9 4 - 7 . 0 3 (m, 2 H) , 7 . 2 4 - 7 . 3 6 (m, 
4H) ,7.39 — 7.49 (m, 2 H) ,7.52 — 7.60 (m, 2 H) ,7.82 
-7.99 (m, 4 H) ,8.15-8.20 (m, 2 H) 
F D -jfft^flf^^ h A- : M/ z = 6 1 2 (M + ) 



I 
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3te^-{-S*«^Lfcrt^4 5 0 0ml (Djfy *W;3r— V 9 u—y^c h/i^ 
> 2 5 0ml&i£AU =^^U>^ 1 0 0 V y h/l^/B#P^iD#T-^iI 5 
0°CT*2 0#£*id£^£^-C£>^fc o ^l^t»Lfc3 Oml 

t b"C_hlE CHifeflll c] X^bfc^^^/l^^ix (3-tert-^f 

(A1 = 1.53M) 0.5mmo l^Di, 3 0£ffl3g#bfc o rc^lx 

>)A©h/H« (A1=1.0M) l.Ommo &V^"eJifS2g 
mZtox.. fi^£M#?bfc 0 xf^i ooy^ h/V/0#^*X5£^fft^ 

15 SrJPx., y -e— Srtffffl • Mitt bfc=gL 8 Ott' 1 O B#P^, ^JEf$$|<£fTofc 0 
#btLfcuKy-^— fcfcO. 5 8g-Cfc!), fi^'l4«2 3.3 k g-PE/mmo 
1 - Z r • h r -efco7c 0 -e— &%t(Dm^ [77] =10.5dl/g, 
Mw=6 9 5,0 0 0, Mw/Mn = 3. 6t?&ofc 0 

20 m&&m\\&m tvx _lib chjs^j 2 c 3 -e^j& b fc ^ 7 ^ ^1-^(3 

- t e r t — :/^7l'— 5 — y 5VV-v-^ n^^S^^/U) (3, 6-v 5 - ter 

5 c t IHb#H$-efi-^£ffo72: 0 #fetbfc7lf y (il. 0 2 gXfc«9, 
?£t£{3:4 1.0k g - PE/mm o 1 -Z r • h r X£>ofc 0 /tf y ^ — ^*Ff c7> 
25 [jj] = 1 5. 1 d l/g % Mw=l, 0 6 6, 0 0 0 % Mw/Mn = 4. 

4-efeofc„ 
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t — ~7 frit vvvn-^A^nij KSr*Px.7tW^Stt^ MMffl 

5 c £P ffo7c 0 #F»ilfcJK!/-7-|i0.5 0g-eifeD, 

S'l4te2 0.0 k g -P E/mm o 1 — Z r • h r T*£>o7t 0 V ^ — ##T<£> 
5 [))] =13.8dl/g, Mw=l,0 6 8,0 0 0, Mw/Mn=4. 

2-C&o7h 0 

m&&mt&Wk UT_tf5 C^JfeflU c ] -C^J& bfcv? ( p - h V fr) 
Uls (3- ter t — Zff-fr— 5-^^fr— */# xu<is9 if^^-fr) (yfr^rU 

10 ~fr) ^n^D^^py K^JBi, 2#Mfi-££*fc.£WMi, WJ5c 

«3 7.3k g-PE/mmo 1 — Z r • h r -efeofc 4* U -v— #*Jf <©jjg* N 
[77] =10.4dl/g, Mw= 6 7 2,0 0 0, Mw/Mn = 3. 3 "Cfeo 

15 0fc$fc#!l2 c] -^^i/vm-a— 

&&&M4k&®t VXi?* ( 3 - t e r \.-^fr- 5 9vP 

-v^ n^<^^ ^>3L=.;V) (yfr^U^fr) v?;Vn^^^ a JJ K (WOO 
1/2 7 1 2 4^y71xy hiCfB^^^-e^) &1lU?LltSXm-£, MMffl 

5 c t-pic*fi=-cm^«rffofc. mtbtiittfv^— tti. 9 7 g-efet), 

20 fiH£f4 7 9.7 k g-PE/mmo 1-Zr ♦ h r-e£>ofc 0 /tfy ##f<D 
C77] =8.86dl/g, Mw= 6 3 5,0 0 0. Mw/Mn = 3. 4 

[Jfc*fc0!l3c] -^^-U^fi^-- 

M&i&mik&mb^Xi?* ^Wf-l'l' ( 3 - t e r t-^f-fr- 5 -^A- 
25 — v-^ a^V^v ? oi=./V) ( 3 , 6 - v 5 - t e r t-/f ;V-7/Vt 

,V=r:=:r>Av^n y k (WOO 1/2 7 1 2 4 {C|B^^fe"e^) &1j\}%.fz. 

sitt-i-z, mmm5 c ^mc^#T-a^^=fTofc 0 #b^rb^y-^-i4i. e 9 

gt?fe«9> fi-^ffittf±6 7.0 k g-PE/mmo 1 -Z r • h rX»3boti 0 
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# V ^—#tff [ tj ] = 6 . 4 4 d 1 / g . Mw= 7 5 9,0 0 0, Mw 

/Mn = 4. 0 T-&o/-- 0 

cj*iSE^j4c] -^^i^a-s— 

m&&mik&Wb LT±I2 Ctfctfcflil c] T'^Lfcv^^-A-y^uV (3 
5 - ter t-T'f/V-^n^^^^^) (:7 Aoi" I/^/V) ^^^^ 

y 1 . 7 7 g X~&> V . M&fS'&fe 7 0 . 4 k g - P E/mm o 1 - Z r • 

h r -^fcofco ftVr(V%%^ C 77 D =10.6dl/g, Mw= 9 9 

4, 0 0 0, Mw/Mn = 4. 5 T?fcofc 0 
10 C*»!J9c] -^o IflxVS^- 

^5^l-^^S^bfcrt^*5 0 0ml (D^f^^^^-— b ^ U — zfiZ h/Wn 
y2 5 0ml ^|AL, 7° ci fl/^^r 150!);/ h Av^F^i^^ii £ ^ 

5 0°Ce2 0^U±^W^X^^tio — 2u ^S*ttttfc3 0ml© 

# y ^ =t in-? ^ ^-y9 7s9— 3 7~ ^^^^rAtt. ^ tLf^aS-^M-f^ 
15 LT_bfB [»J1 c] ^J&Lfcv?:^— A-y^l/>- (3 - t e r t-^ 

^nU KO 0 /xmo K ^7/V5 y ^rl^cD hA 

(A1 = 1.5 3M) 5. Ommo 1 £;&D?U 3 0 £fpQ3K*$ U7c 0 ^°cz 

20 ^n^A(Dh;Vxy^ (Al=l. 0M) 1. Ommo llr^DU ?fcV^± 
W&Wklto*-, fi-g-SrW^Ufco ^nifv^Srl 5 0^5/ f/^/R#ra<aJfc-eai 
ttWKi^U, fffT> 5 0°C-C3 0^-MS^«:ffofc^ % ^(D-^y^n^ 

-*"-ffi&&1mZ-s tfV^— &Vrm ■ itS'JLfc^ 8 0°CT'l OUPI, 1&EE%ttik 
25 Srfrofco #bttfc#y^— HlTJ y*f?y?tfV 4 6 g -tr 

6 y> > fi^-^ttti 3 . 7 8 k g — P P/mm o 1 - Z r • h r T:'£>ofc 0 Jjf V 
"T—&$r<0$£3k> Tm= 1 2 8. 2<C, [77] =1.05dl/g, Mw= 1 0 
8,0 0 0. Mw/Mn =1.8 "CfcofCo 
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[§fe&te0!l l 0 c ] -yDtVyl^- 

- t e r t-y^/V— 5-^ ^/V-v-^o^V^-^-^) (3, 6 — ^- t e r 

5 9 c ^c^-em-^&fTofco #etLfc/t?y -^-^t^ y^^^y -f 

n trui^l. 3 0 g-e&t), M-B^'l4te0. 5 2 k g-P P/mmo 1 -Z r • 
h r-efcofc 0 V -^~-frffi<Dm^ Tm=l 3 6. 7°C, [tj] = 0 . 8 9 d 
1/g, Mw= 8 8,0 0 0. Mw/Mn = 1 . 7 trfcofc 0 
CHWlll 1 c) -7"p trwfi-g— 

io m^^m^mt vx±.m tmi&M 3 c ] ^j&bfc^^-^y ( 3 

- t e r t — (2, 7— v 5 - t e r 
t — :/5vv— ^AoT^— /^) ^;V3^^^ n y Ktf> h/V^.>1^4. 1 n m 

o i ^n^fctWi. ^»d9 c iinc^-ej|-^^ofc 0 #k;ftfc^y^ 

- \T7A yfiP^yftfV -fn K°U>3. 5 8 g-e&9. fi-^t^te 1 . 7 3k 
15 g -P P/mmo 1 - Z r • h r "CfcofCo y <£>l£;f:> Tm= 1 3 

3. 8°C. [5] =1.87d 1/g, Mw=2 1 8,0 0 0. Mw/Mn= 1 . 
9-CfeofCo 

mm&mit&yot u-cjbiB c^winc] -c-^ufcv? (p-hy/o y^- 

20 1/y (3 - t e r t-^- 5 - ^f A'-i'^ a^y^^ss/P) 

^rfrofco #bttr^7Ky-7— ter-r y^^^* 0 y /nt^yi o.igt 

; fi^iStfefi 3 . 9 9k g -P P/mmo 1 - Z r • h r T?feofc c 
^-^$f©ig*, Tm= 1 2 8. 0°C, [77] =1. 0 2 d 1 / g „ Mw= 9 4, 
25 0 0 0, Mw/Mn = 1.8-Cifeoto 

w&m 5 c 3 -^n t?u^fi-g— 

m&&mk&Wb Iti?^ f f V-y ( 3 - t e r t-T'f ;v- 5 - ^ f ^ 
-v^ n^O^^oi^/V) (y^loM^— /V) S?/l/3 = >>i l ^ny K (WOO 
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1/271 2 4 t-fEgc<D#ife-e£-/&) SranfcfcJEJtfms i«#J 9 c t m 

2 g -Cfc 0 , M&mmZ 0 . 2 8 k g - P P/mm o 1 - Z r • h r TfeofCc 
*° y -r— <E>jI£^ Tm=l 3 3. 6°C, [jj] =1. 14d 1/g, Mw = 
5 7 7,0 0 0, Mw/Mn = 2. 0t'feofc 0 
[Jtt&fll 6 c ] -T'ntVyM- 

— ^ a^^^S?3i=./l/) ( 3 , 6 - ^- t e r t - /V - 
^aijr^B!) K (WOO 1/2 7 1 2 4 fcUBjfttO^fcfe-C'g^) &lJUX-fr 

ffyP&V Zfv tV^O. 9 1 gt?S>9 % fi-^etfettO. 3 7k g-PE/m 
mo 1 -Z r • h r-efcofc 0 ^t©g*, Tm = 14 2. 4^C, [77] 

= 0.95dl/g, Mw= 9 5,0 0 0, Mw/Mn= 1. 7T?feo7c 0 

Ufc«0»J 7 c ] -^n t°v>m^— 
15 m&&mfc&Vo t bT_h|B [JtlfiEfl 1 c ] Lfc i?Z7 =-A<* °f- \s ^ ( 3 

— t e r t— yj-fr— (7 y/Vn^ryi,^ 

y-^— {^T-r y^^^^^^y^n t o ix>-6. 3 5 g -c&9, s^iSH^t* 2 . 5 

5 k g-PP/mmo 1 - Z r • h r 1?feofc 0 y -^—:£#f C7>|£|i:, Tm = 
20 12 6.5°C, [77] =0. 33d 1/g, Mw= 2 6,0 0 0, Mw/Mn = 
1. 6 T£>ofc 0 

CHJSflij 1 3 c ] -xf i^y/yn 

^(n^^S^rUfcrt^*5 0 0ml CD # 7^0^-— ls—Zf\Z. h/^^- 
y2 5 0ml *gAl> ^l/V£2 5 V V h^/l*W*5 itf^o 1 
25 2 5 y 5/ h/^/l^ra<oa-eSE3i$^ 5 0^2 0^1ftH$*ti3V>fc. 
— ^\ ^^^*g^bfc3 0m 1 (Drnt^^^X^iC-^y^y?*? — ? 

i/7x=/M^l/y (3-ter t— zf^/U— 5 —t^As— is? v<^#l?^=. 
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/u) (7 iV^rU^jV) -J;v=i=.^ Av/^ o y Y(DY/\s^l/feW.2. 5/zmo K 
do.tt/^^/VT/VS: 7 ^r-^-VCO b/Ht (A 1 = 1 . 5 3M) 2. 5 mm o 

1 3 0#P H m#L7c o xf I/V/t'p t°u>^^$-i±T*5^fc^^ 

^m^-— b ? U—^f^P\Z. b ]) << y^^7/U5^!>AO h^^>^V^ (A 1 = 
5 1. OM) 1. Ommo 1 Sr^PU ^TrJbfe^^AD;^ m^£rlifi#r bfc 0 
^^i/^&2 5 y v YjV/&fT$-te£.X$7 a n 1 2 5!)y h/K/R#f!Q<£> 

iz^v -^—mmzimx., ^y^-— £#f[±s -msq^ti^ 8 o°c-ei ob#p b ^ ^ 

10 Hf^^ofCo #b*L7?L* 0 y ^"-{4 1 6 . 4 g 9 s fi-a-Stefi 19.8k 
g — P o 1 yme r /mm o 1 — Z r • h r "efcofco /*? y — <^lt^:s 
— cf3 0m^-ix^^-»= 18mol%, [ij] =1.20dl /g-Cfco 

[ift^ji4c] -^^u^/7°vt t'u^&m-s— 

15 oc^i^i/^S 0 y h/ls/Vl?mte£X$7°Ki t'l^V^ 1 0 09^ Wl'/ftP*! 
7$ y -v— 1 9 . 9 g -efc 9 . fi-^S'ttfi 23.6kg-Polymer /mm 

0 i -z r • h r-efcofco ^y qxD^u^m. 

= 3 0mol% Cn] =1. 2 3 d 1/g-efcofco 
20 [jH»Jl 5 c] -OL?-Ul//zfV- \?U^$tm&- 

*-e^ii^-tis i o$rmm-€t& j <£tz£tftfc, mmmi 3 c tmc^x-m^z 

=fTofc„ #bttfc^y ^r— «1 1. 9 gt'fe!), S#Stt«2 8. 6 k g-P o 

1 y m e r /mm o 1 - Z r ♦ h r "Cfco fc G ^ y # U 
25 q:(7)xf I/yti=4 6mo 1 %, [ tj ] = 1 . 4 7 d 1 / g "Cfeo fc 0 

C£Slfe0»Jl6c] -m^WV/^a f I'Z'&M.'S— 

3fe^^^«^U7cP^I^*5 0 0ml (0^=7 ^M^— U"- ^fC h/V^ 
V2 5 0 ml IriALs ^1^4-2 5 V v bAs/mW& J^T/n 1 
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— %ft\z.&MW&L.tLZ 0ml ©ttft*7?^ = i:-7Wy^^^-? 
S^i^/l^^U^ (3 — t e r t — 'fT-A'— 5— ff-JV— is? cz^V^v^— 

(A1=1.5 3M) 2.5mmoieDi, 3 O^Kft^Lt ^U^/^ 

/l^— t7A£) b;Vxy^ ( A 1 = 1 . OM) 1. 0 mm o 1 SrS^JPb, &V^-C 
10 JbfBJgftSriP*., fi^£r§fl#rUfc 0 xf ui/S: 2 5 U y f;v/«f|BI*5J:^n 
tTW^^rl 2 5^5/ h/V/NFWO#-ejg^(C#t^b. 3TJ±T, 5 0°C-T?2 0 

^^APL-fc^PJcD^^y— /i^i^y-^-^^P^ tfy^— £#ffcB •» 
jgiJbfc^s 8 O^T-l OB#IRk jftjEEftJUSr^To^o #b^fc^ y fi 4 . 4 
15 9 g Trfc t) . S-^Sttte 5.40kg-Polymer /mm o 1 — Z r ♦ h 
r-efcofc 0 i$ !) -r—ft$r(Dlfem* ^V^—^(D^U^m=l 9mo 1 %, 
[77] =0. 8 8 d 1 /g-CfcofCo 
CHJg^Ji 7 c] -xi°7-uzs/yv \f 

0 U s/ W^/BtP^&it^n fc°lx^£r l 0 0 y y h^/B^M 
20 OtT'Il^-frfc^li, ?H»Jl 6 c ^|WIC^#T*S-^^tTorc 0 m^htltc 
aK y -v—tt 6 . 9 8 g T'fc 5 . S^Si4f4 8.39kg-Polymer /mm 
ol-Zr • hrt'fcofCo ^y-v— ##f<Z>#£:P:> stf U ■<?'— t^^S 
= 37mol%, [tj] =0.9 4dl/gt'foofc 0 
ClUJfc^J 1 8 c ] -a^l^/^p ifuyjtMG— 
25 m^U^^7 5 y y b/V/^fei^D tfUi^Sr 7 5 y 5/ h^/NPMO 

y -v— tt 8 . 8 9 g "Cfo K> , fi-^HSttri 10.7kg-Polymer /mm o 

i-zr -hrtfcoto #y^-#*f©*&*, ^y-v-4 j o^^w^*= 
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4 6mol%, Inl = 1- 3 0 d 1 /g-efcofc 0 

^5^{vlM^Smt7crt^45 0 0ml <7) ^§5^— \s-~7\Z. H/H 
V2 5 Om 1 if^Sr2 5^ J:^n fc 0 lx^£ 1 

5 2 5 V V hsl>/&?ffl<DmX*tfi,m£l£. 5 0X:X*2 0ftU-ki&W&-&X&\<^ti o 
—jf, jEftfcmmW&lsfz. 3 0ml ©Mt77^^(-v^f 
-f^^AtK ^n^#^«^^J^ LTJtlE »l3c] -e-^j&Lfc 
^7x=;^f vy(3 - ter t — ZfJ-JV— 5 — f u^ls? 
;V) (2, 7-^-tert-7°f/V-7/Vt^/V) vvV n^^v'^o!) K 

io <d h/vxy^t2. 5 /z mo k *s i f^7/v $ y # t y o h /wx 

(A1=1.5 3M) 2. 5mmo 1 ^rJSJOXL. 3 0#f B m#Lfc o a^^-Ul^/rf 
)\,^~^K(D b/^^BW (A 1 = 1. OM) 1. Ommo 1 ^^*Db s #CV^ 

15 vuz/zi 2 5 v ? b^/^mcomLxmwm^ife^. n&r?. 5 o°c-ei 0 
^iju^s 8 o^-ei omm, m&m.m^n^tco 6 

0 g -Trfc 0 . Jt^?£t£{3: 18.3kg— Polymer /mm o 1 — Z r • h 
20 r T^ofc, ^ !) v-^|r©Sf , ^ U ^^-t^xf vy^i= 1 4 m o 1 %, 
[77] = 1. 5 9 d 1 /g-efcofc 0 
C»J2 0c) -xfyy/7"alfi/y#M- 

^^1/^5:5 0 y y Y/\'/®f?%&£.Tf7v tfl^VSr 1 OOyy h/V/B#P^ 

25 tK U ^r— 9 . 5 3 g Xfo <9 . 22.9kg — Polymer /mm 

o 1-Zr • hr-CfcofCo ^V^— fr$t<Dm^ ^ilv-^ifw^f 
= 3 0mol%. [11] =1.5 5d 1/gtffcofc. 
mMM2 1 c] -a^-f-\y^/-fxx ^Ul^^M^— 
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fi-c«Ki&it\ 8 ftmm&£itK.£kf\-iz, mmm i 9 c t m ^w-em^zn 

ofc„ t#e>tLrt^y |±7. 9 4 g-Cfct), fi-^?§tt(i2 3. 8 k g-P o 1 
yme r /mm o 1 -Z r • h r t?*>ofc„ y -v— ^^f(D^m. ^V^—^P 
5 ©xf^t=3 9moll [tj] =1. 6 5 d 1/gt'feofc, 
(HlW2 2c) -xf i/y//nkVy*M- 

U/crt^* 5 0 0ml (DjJ^^mJr— b ? I ZfiZ. b^^ 

V2 5 Om 1 ?r|AL, zc=Fi/^£ 2 5 U 5/ h/U/B#Pfl:fc5 t°U>Sr 1 
2 5 V V bfr/V$m<DAT*ffimi£l£. 5 0°C-C2 0 ft&li&WZ&X&^ti,, 
10 — Jj s 3fc^tS*tlftLfc3 0ml©ft##7?^3K:^^fs'^^^>-7 
-fy^*^ £ftfc*8teJIWfc;£-»i: UTJtfB (»J4c] -e^Ufc 
(p— ff-Uls (3 - ter t— Zf^As— 5 — ;* ^/l^— S/^ n^i^ 

v^^/V) (:7/l^W=/l") S^nr - £7 pt y h/l^^§?&2. 5 m 

mol, fc* 7 ^tV© h/H^f (A 1 = 1 . 5 3M) 2. 

15 5 mm o 1 SrAQ^U 3 0^Wift#bfc o ^Xsi/ K° U^%$$tm& J £X&i 
^tz.^=7^n^r— b? is— ~7*P\c h^y^Wy^-^A© h/i^i^ 
t (A1=1.0M) 1. Ommo 1 SriRflPU &^X*±m$£W&ttlZ-. 
HMLfc 0 ji^i^vSt 2 5 y 5^ bsi'/&?m33£TF7'v 1 2 5 V y bfr 

20 mow y ^n^v — ^«raara bm^^^it Lfc e mst&mM L^igpjo^ * 

yv^^^y -e— jgtfc&anfcs *°y^~ Sr^tti -irabfcfL 8 o°c-ci 0 

B#|Kk ^JBE^^rfTofCo #£>*bfc« 8:9. 5 2 g-?&9, S^Stttt 
22.9kg — Polymer /mm o 1 — Z r • h r "Cfeo7t 0 ^y 5> 
#T<£>*£m> >tfy -e — 4 3 ^^^-l^^*= 1 9mo 1 %. [tj] =0. 9 7d 1 
25 /g-efcofc 0 

C^#S#!i2 3 c] -xf l/y/7*p fc'lx^fi^- 

rc^U-^§:5 0 y y WW^KI** j:t^7°n fc° l/^£r 1 0 0 y y h/U/PfrlH] 
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3# V & 12.0g "Cfc «9 . M^iS^f* 28.8kg-Polymer /mm 
ol-Zr 'hrffcofc, *K y" ft$t<Df&m. ]) -? — dp<7)^?- 
= 3 2moll [77] =1.17dl/g T'&o fc 0 

5 7 5 y ^ h/P/BtPfl^t^d fl^Sr 7 5 U y hA-/B#M<© 

ftTi>tiI£-£. 5^WI^S-a:fc^H:, HJfe^l 2 2 c £ P C#^m^&r*T 
ofc 0 #bttfc^y -v— f*8. 8 2gt'fc^ fi-^fiH4tt4 2. 4 k g-P o 1 
ymer/mmol-Zr-hrtifcofc, ^Pv-^ff©^ stflW — 
(^^^1^^4=4 3 mo 1 %, [jj] =1.29d l/g^ofc, 

10 [Jfc*fe0!l8 c] -ifi/y/^a^i/yjtf^- 

V2 5 0m 1 5 y ?/ h/V/B^f^ itJ^cz fcf 1 

2 5 y y h/P/^FlBJO*"e«ftai$*H 5 0tt2 O^ifl^S-ftT^fco 
— >5\ 35ftlZMmWM^fc3 0ml C^77^3|lv^f^n^-7 

15 — ^v-^&Ath. ^nizLm&&mik&yo t tt^wf^y o- 1 er t 

A^ny K (WO 01/27124 ^iB^O^fe-e^) <D h/V^ 2 . 

5^ mo 1 , fci^f/l'T/l'^^tyO hA^VlSSK (A 1 =1. 5 3M) 
2.5mmol»L 3 0^WSWtfc. 3^ V^/^n fcT 
20 T *3^;/fc #7 1** l^— Kl h Hy^f/W5^7AO 

(A 1 = 1. OM) 1. Ommo 1 £r»D U ^V>-C?_bfB^tr*P^L, £ 
Ufc„ ^^>-&2 5 y y h/l^/B^jo^:^ 1 2 5 y 5/ 

h/^/^FWoS-eSiJggKliii^jS&U, SJET. 5 0°CT*2 O^Wfi'&SrfTo^, 

25 /WK/Ky-^— SfflKSrJP*.. a*!*-*'— -Mfrffi -ilSiJUfc^ 8 0tT'l 

0H#r^ s «jEft*feSrfTofc 0 &btititfV-r— tel. 9 7 g-Cfct), S-^fiHt 
« 2. 35kg — Polyme r /mm o 1 — Z r • h r"e*>ofc 0 jtf y^~ 
#*f<&ife£. ^y^r— 4>©xfl/y-ti=3 lmo 1 %, [77] =0. 8 3 d 
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5 !J fi 2 . 5 2 g -efo 0 . fi^fSttt* 3.03kg— Polymer /mm o 
1-Zr • h r -Cfco7c 0 # U ^— ^#r©feft N *° y tp©^ U^*= 
4 4mol%, [jj] =1.0 0dl/gtibot 0 

MMi o c] -xf wy/^ntvy*!^- 

^^•i/^^7 5 y $/ h^/^*5<t^nifi/y|:7 5 y y Wv/P#Rg<7) 
10 #T«i£^fc;&Wi. Jt^js c ^i^c^-em^^ofco #btbfctf?y 

-7— ti 3 . 2 9 g -Trfo "9 , E^HSttf* 3.95kg — Polymer /mm o 1 

-zr -hr-efcofc # y *°y-^-^^^w^4=5 

9mol°/<N [ij] =1.30dl/gT?fcot 0 

15 ^5^fc^*«ifebfcrt^ft5 0 0ml <Dtf?X&&— h ? U—Zf\Z. h/l^ 
y2 5 0ml 5 V v h^/BSPlB^ ±tf^a tf l^fc- 1 

2 5 y s> 5 0°C-C2 0 5mJt^i#£*T:fcW;: o 

— 3te^i-M*M^bfc3 0ml ©&f+ £ 7 7 * =* fc^r ^ <?iy# ^d? — ? 
-fy^^Ail, Ztl\zW&&m4k&Wb UT^Wfl'V (3-tert 

20 — zff-/^— 5 — i/# vx^spiS^^As) (3, e-v^-tert-^f 

/V _-7 /V ^-^- /V ) ^//l/n-^Av^^D y K (WO0 1/2 7 1 24^y7 
h (Cffi^cD^-fe-e^-^) © h/V^^^2. 5 ^mo K 33<fcTJ^ f/VT 
/V^ / Jffy© h/Vxy^t (A 1 = 1 . 5 3M) 2. 5mmo 1 %*Dt, 3 0 

25 w-^cjafc h y y~f s ffl'Tn'%— Vi*<d V/v^'yWW. (a i = 1. om) 1.0 

mmo l«r8SflnU SfcV^JbSBfgifcSrJnjl* Semite bfc 0 ^vy?:2 5 

y y h/v/u^^t^n i 2 5 y y h/v/^oft-es^^t-^ 
*&u ^ffTs 5 o°ct?2 o&mm&£ftofe&, 'pm.<Djy7x2s<y<-ji'& 
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mm urn-soffit bfc 0 m.m*mn ^ttmmn* * / —/i>wztf y -^—mm 

'febtltirfV -v— fiO. 3 4 g-Cfc^ M^?£'I4(*0. 40kg-Po 1 yme 
r/mmol-Zr •hrT'fcofc, *° y /1f^-^©xf 
5 W/tt=2 9mol% [77] = 0. 5 8 d l /gT'fcot 0 
[Jfctfefll] 1 2 c ] -xfwy//Pk'i/y*l^- 

^^i-^%5 0 y $/ w^/Rtp^&^Tj^a tri^^sr 1 o o y $/ ww/n#ra 

*K y -v — 1 . 2 2 g "Cfo 0 % M-g-fSttf* 1.49kg — Polymer /mm 
10 o 1— Zr • hrt'fcofco fttir&W^ ]} ^r— *p(D^f- Uls^M. 

= 4 5mol% [?]] =0. 7 8dl/gX'fcofc 0 
[JttR0!ll3c] -ifvy//ntW#l^- 

^^1^^^7 5 y y h^/WJ:t;^ntVy^7 5 y h/V/NpRfltf) 

15 y f± 2 . 1 9 g X&> 9 % M^SttJ* 2.63kg-Polymer /mm o 
1-Zr ♦ h rT'fcofc >K !7 #*f ©jS&£, y c^cd^^ l^^^fi= 
63mol%. [rj] = 1 . 1 8 d 1 /gt^ofc, 

[JttRMi 4 c] -=^^-\s^/zfv fi/y^fA- 

^5^-^^^a^bfc^S5 0 0ml <D;2f^*$W— h ^ U—Z?\Z. h/Vzn 
20 y2 5 0mU|AU x^^y^2 5 V y YA'/*$m&ZiTP7°v i e 

2 5V y h*/mm<D&-?ffiM£ii:s 5 0°CT-2 0&&L±fc&£lkXj8^1t o 
— ft. 3&&lcm&W&\'1t3 0ml — y 
-f-yy'&Ati, ZtHz. : am&M4k&tobVX±& CJfcKMl c] T^^cbfc 
v^^xvl^^l^ ( 3 - t e r t-/f n^y^S?x=/u) ;Vy>r 

25 I'— /V) — y-M.ify u y K©h^xy^2. 5 y. mo 1 % ^J;^^- 

/V7;V5: / ^ft^ h/Vrc;/^ft£ (A 1 = 1. 5 3M) 2. 5mmo 1 ^Jn^L % 

3 o#k«#l*: 0 ^^-ui//y>u ^ui^^mm^xio^t^y ^m^-— v 

y. u—y^K \>y <4 V7*f-/VT fit^ — v- J*<n h/^^mm (A 1 = 1. 0M) 
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1. Omm o 1 &^-e_hf5^£#P3- Lfc 0 

£2 5 y h/i^/B#ffl*Dj:t>'^ 0 n kVy^l 2 5 y v h/WB#ra<7>ft-Ca£#c 

i$^#y&u ^jeTs 5 o°c-c-i oftmM'k&ft^t^ y 

5 — ^Sr^Dx., — • »Jbfc^ 8 0°C-C1 O^Pp^, ^ffi^^r 

ffofc 0 #6>tL/c^y-^— (41 2. 4 g-CfctK S^Stt«2 9. 7 k g-P o 
1 y m e r /mmo 1 — Z r • h r "CfeofCo *° y ^>^f /Ky 
c|3 (7)^.^1/^4= 2 lmo 1 %. [tj ] =0. 4 6 d l/gt'feofc, 
CitWlll 5 c] -^uis/zfv t°ui/J£M&- 
10 oc^ixv^ 5 0 y y f/v/^P^jo J;t/7"n fc°l/^£r 1 0 0 y v h/WH#W] 

*° y 1 3 . 5 g t*tb *) , S-g^ttte 32.4kg-Polymer /mm 

o 1 -Z r • h r-C-$>ofc 0 3}?y-e— $tffi(DlfcMz. ^V^"~ ^(D^U^& 
= 3 5mol%s [73] =0. 7 8 d l/gT*fcofc 0 
15 [JfcigfetflJl 6 c) -a^V^/^ntf U^*m-^- 

^^l/^S^ 5 y h/v/BtW^ 7 5 y y WK/B#Pfltf> 

y -v— {31 5. 9 gT*fei?> Jt-8-?£'l4te:3 8. 2 k g— P o 1 yme r /mmo 

i-zr .hrffcot /Ky-^-^^m. #y-^— 4 3 ^^^^>-^*= 

20 4 8mol%> [ij] = 0.7 2dl/g-efcofc, I^»*Sr*lc, $2 
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mi c) 







MAO 


fi£ 


nxa 






[>?] 




Mw/Mn 


Tm 


MM 


Zr fifi 


ai mm. 


[ /i mol] 


[mmol] 


fmin] 


[91 


[kg/mmo)-2r * h] 


r__ _ in/ 1 




[X10T 


[-] 






9c 


A 


5 


5 


30 


9.46 


3.78 


0 


1.05 


108 


1.8 


128.2 


13c 


A 


o c 

2.o 


2.5 


20 


16.4 


19.8 


18 


1.2 










14c 


A 


2.5 


2.5 


20 


19.9 


23.6 


30 


1.23 








m 


15c 


A 


2.5 


2.5 


10 


11.9 


28.6 


46 


1.47 








5c 


A 


0.5 


0.5 


3 


0.58 


23.3 


100 


10.5 


696 


3.6 




m 


10c 


B 


5 


5 


30 


1.3 


0.52 


0 


0.89 


88 


1.7 


136.7 


16c 


n 
D 


2.5 


2.5 


20 


4.49 


5.4 


19 


0.88 








m 


17c 


B 


2.5 


2.5 


20 


6.98 


8.39 


37 


0.94 




. 




18c 


B 


2.5 


2.5 


20 


8.89 


10.7 


46 


1.3 








6c 


B 


0.5 


0.5 


3 


1.02 


41 


100 


15.1 


1,066 


4.4 




m 


11c 


C 


4.1 


5 


30 


3.58 


1.73 


o 


1.87 


218 


1 9 


133 8 


19c 


C 


2.5 




in 

IU 


7 R 
I .D 


HO O 
IO.O 


11 










m 


20c 


C 


2.5 




in 


y.oo 


OO Q 


ou 


-t e;(? 
I ,oo 








21c 


C 


2.5 


2.5 


8 


7.94 


23.8 


39 


1.65 








7c 


C 


0.5 


0.5 


3 


0.5 


20 


100 


13.8 


1,068 


4.2 




M 

m 


12c 


D 


5 


5 


30 


10.1 


3.99 


0 


1.02 


94 


1.8 


128 


22c 


D 


2.5 


2.5 


10 


9.52 


22.9 


19 


0.97 








23c 


D 


2.5 


2.5 


10 


12 


28.8 


32 


1.17 








24c 


D 


2.5 


2.5 


5 


8.82 


42.4 


43 


1.29 








8c 


D 


0.5 


0.5 


2 


0.62 


37.3 


100 


10.4 


672 


3.3 





fi-£-^fe# : ^xy250ml, iB^50°C, hy^y^W^S-^l. Ommo 1 , ^/-v 



jS^feM-ffrg-felA : t^-lsls (3-tert— r^^/U- 5 — is? v i?^=.;l>) 

M^feMik-g-yoB : 'J? ^~>V*=f-X'l/ ( 3 -tert— :/?vl — 5 — > vO? 

(3, 6— 5?— tert-^^/l'— 7/^1^=/^) ^a^^A^P!; K 
SE^feM-fb^C : S^acrvUj^UV ( 3 -tert— y^/U— 5 — v^ls? i?=n^/u) 

(2, 7 — v 5 — tert-^^U— ~7/U^- i>/l/3=r)A^^ u J/ K 
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(*2c) 







MAO 


mm 






tK'J^ — 


In] 


Mw 


Mw/Mn 


Tm 


mm 


ZrfiK 


Al Sffi 


[m mol] 


fmmol] 


[min] 


[g] 


[kg/mmol-Zr-h] 


[mol%] 


[dl/g] 


[X10 3 1 


H 


PC] 


it 
m 


5c 


E 


5 


5 


30 


0.72 


0.28 


0 


1.14 


77 


2 


133.6 


Op 
OL» 


E 


2.5 


2.5 


20 


1.97 


2.35 


31 


0.83 








yc 


E 


2.5 


2.5 


20 


2.52 


3.03 


44 


1.00 








10c 


E 


2.5 


2.5 


20 


3.29 


3.95 


59 


1.30 








2c 


E 


0.5 


U.D 


o 


1 Q7 


7Q 7 


100 

1 \J\J 


8.86 


635 


3.4 




it 
& 
m 


6c 


F 


5 


5 


on 
oU 


u.yi 




u 






1 7 


142 4 


11c 


F 


2.5 


2.5 


20 


0.34 


0.4 


29 


0.58 








12c 


F 


2.5 


2.5 


20 


1.22 


1.49 




fl "7Q 
U. / O 








13c 


F 


2.5 


2.5 


20 


2.19 


2.63 


63 


1.18 








3c 


F 


0.5 


0.5 


3 


1.69 


67 


100 


6.44 


759 


4 




it 
Ik 
« 


7c 


G 


5 


5 


30 


6.35 


2.55 


0 


0.33 


26 


1.6 


126.5 


14c 


G 


2.5 


2.5 


10 


12.4 


29.7 


21 


0.46 








15c 


G 


2.5 


2.5 


10 


13.5 


32.4 


35 


0.78 








16c 


G 


2.5 


2.5 


10 


15.9 


38.2 


48 


0.72 








4c 


G 


0.5 


0.5 


3 


1.77 


70.4 


100 


10.6 


994 


4.5 





(3, 6— 5?— tert— 7A'it1'~fl') -?;U3=i>A^p!J K 
W&&.Wk&*faG> : v^7x^fl'y (3— tert— *sim-<^9*S=-~A') 

5 CHJfe^J 2 5c) - ^ f- U is/? a tT U ^*DJES9R*fi^ - 

^{C^Sm&IUfcF^S 1 , 0 0 0 m 1 <D S USlt- h * l"— 

2 5m 1 ?:iAt> 5fE^^m#U^^^^ > ^t°^>'2 7. 5ml ££§A 

m 2 G£ S^^-^^^^f-^oTJOffibT^— U — :/|*3ff £r 8. O k 

^4 2 0ml ©ttSStlf AffisKy b «7K hA-^V 2.0mlHH Vf^/U 
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T j\,^=^fy J*<n (A 1 = 1 . OM) 0.5mmo l©MI?rAD 

h/l^>2. Om 1 i:^f;U7/^ / =Jr-tf-><D h^x>^i| (A 1 = 1 . 5 3 
M) 0. 2mm o 1, *3 J: rtf*^*^* £ LT_h|E [^JfeflJ 1 c) T?^jfc 
5 Lfcv^^—yvy (3 — t e r t — Zff-/^— 5—*^JV—*y? v<^#i? 

o lSriDx., ^fT*;*— :/lciDH^AU 3rg-£i»i&&Lfc„ tf— h ^ 

U— y^B^8. Ok g/cm 2 G«U^f,6 0°C-C1 5 ^fMl^Sr^To 

Ii2 1 2kg — Po 1 yme r /mm o 1 — Z r • h r XfoofCo U 
*f«53fe*x U -5- — tp<D^^ L U>'^m=S 7m o 1 %. [tj] =2. 4 4 d 1 
/ g x Mw= 3 8 2,0 0 0, Mw/Mn = 2. 0 "Cfoofco 
15 [I1^2 6c] -xfl/y/^ct'l/yJDJI^*!^- 

y* ^/l^T/V^ y (A 1 = 1 . 5 3M) 0.5 mm o 1 N 

m&&m<k&m t c-c _lib C3fe»ii2c] x-i^&Lfc^^^y^i-'V (3 

- ter t-y^/^-5-^^-/V-v'^n-<^^^^/^) (3, 6-^-ter 
t — s*J-;\<-7;V3r\/~;V) i//Vn = >) A^p y K© h 0 . 5 /z m 

20 o i mmm2 5 c ^c^T-s-^fTofco mhtit^v 

1 1 . 4 g 9 . i^Sttii 91.1kg — Polymer /mm o 1 

-zr •hrtfeofc, # #*f©a£m % ^'J^©xfl^y^i=3 

9mo 1 %> [ij] =1.78dl/gs Mw= 2 2 8,0 0 0. Mw/Mn = 

1. 9 -efeo7b 0 

25 Utf&m 17c] -xfl/y/^o tf W^ffiffi?fSt*fi^- 

y ^/VT^S: y ^ri^^CO h/WoO'jgSt (A 1=1. 5 3 M) 0.5 mm o 1 s 
Wfc&JMe&tto ilt^ V-fr* f^(3-ter t -Zf^/V- 5 - y ^~JV- 
*s 9 n^is 9 (7*Jr^=-M ^3 = ?Wo5F (WO 0 1 
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/2 7 1 24 y7l/yh t^fE«i<73^rfe-e^^c) h V^f^ 0 . 5 M m 

o i ^jp^t^«> rnmmz 5 c fc^caH^-es^&fTofco #b*tfc*°y 

tt 8 . 7 4 g "Cfc 9 s l£'n ffittte 69.9kg-Polymer /mm o 1 
-Zr -hr-efcofc, # U ^— #*rfl>tt*, t»0^^l^V-^*=4 
5 5mol%, [d] =1.24dl/g, Mw=1 4 9,0 0 0, Mw/Mn = 

i. 8-efoo7h 0 

^ "f-jVT^^. J ^-^-^(D V S^^^Wifc (A 1=1. 5 3 M) 0.5 mm o 1 N 
m&&mfc&®>k tt^WfVV (3-ter t-zf^/V- 

10 is? v*.Zs#*?^^As) (3, 6-^-ter t-^f/V-7;VtU^) vvV- 
=i- r^Av^ PJJK (WO 0 1/2 7 1 2 4t^7Vy h JCfB^^^^tfa* 
j#) © b/vzc^^o. 5 ix m o 1 ^riPX-fc^tt. UMffl 25ciH 
X-m^^rffofCo #btL7hJKy f*l 0.8gt*S)!), 8 6.6 k 

g _ P 0 i y m e r /mm o 1 — Z r • h r "CfeoTho 

15 tKU 4 J <D^^U^'a*=4 3mo 1 %. [tj] =1. 06d l/g, Mw 
= 1 2 4,0 0 0. Mw/Mn=l. 8"Cfcofc 0 fi^mS:^ 3 c t £>T 

^i~ 0 
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($3c) 







MAO 


mm 




3^S14 




[77] 


Mw 


Mw/Mn 


mm 


Zr £& 


ai urn 


mol] 


[mmoll 


[min] 


mi 


[kg/mmol-Zr-h] 


rmol%] 


rdl/g] 


[X10 3 ] 


H 




25c 


A 


0.2 


0.2 


15 


10.6 


212 


37 


2.44 


382 


2.0 


26c 


B 


0.5 


0.5 


15 


11.4 


91.1 


39 


1.78 


228 


1.9 




17c 


E 


0.5 


0.5 


15 


8.74 


69.9 


45 


1.24 


149 


1.8 


18c 


F 


0.5 


0.5 


15 


10.8 


86.6 


43 


1.06 


124 


1.8 



1^:^^4 2 51111, 7 , Pfl/y2 7.5ml, *&g6 0*C JI^8. 0 k g/cm2G, 
h!)^y7*fA'7^5 = ^0. 5mmo 1 



W&feMiteuyoA : 5^7 3i =-;V* fUV (3 -tert— -f^V— 5 - ^ v"^ n^V^ - /p) 

(3, 6-i^-tert-^^-7/^U-=7P) ^l/n^^i,^ n J) K 
M^M^h^B : Vtl-A'*?-^ ( 3 -tert- ^/W- 5— pt^/U-v'^ a^V^v?^— A-) 

W&&Mlti&yoF : 9 J^f^^^y (3-tert— ^/W— 5— ^^/U— ^O'O'^^^U') 
(3, 6— S?-tert— ^^/l — 7^1^=^) ^3=1)^^.0!) K 

f y^Atl, itbfCixy XtS-Wt^/l-T^^ y (Al=7.10mm 
5 ol/g) © /USt^T/l' ^ Atl 1 0 . 2 4 mm o 1 , 

- t e r t — rf^As— 5 — p« ^TP— 5^ n^O? i^n^/V) {•? ;\sjrU~;V) 
/]s=t-f7J±^?t2 D Y/V^^mW. 1 - 08/jmo 1 ^rJD^ > 3 0 ^ffflflfctf* 

bfd„ nttt- b y^W/v^^^A^^fy^i (A 1 = 1 . OM) 

10 1. Omm o 1 53 .fctWttTK^MJ-i' 5 . 0ml Srj&Djt. ^E^^*1BlfeUfert^ 
i2 ) 0 0 0mlOSUSl^h^V-^Atfc o -^O^, Wl^n fc° 
l/y5 0 0 g mu 7 0°CTM O^IBJS^Srfrofc^, h * ^Sr 

jftafrfcit^a ^u-cfi^^JhUfc 0 at? y — «8 o°c-ei 0 

15 ^16. 0 g-Cfc^K 2 2.1k g-PP/mmo 1 -Z r -hrt 
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fcofco & V -?—frtit<D&m, [ tj ] = 3.55dl/g, Mw= 6 2 2,0 0 
0, Mw/M n = 3 . 9 „ Tm= 1 3 7. 4°CT'fco7t 0 
CH»!l2 8 c] -T'nb'l/y/^^it- 

^nt^t/ys 0 0 g*gAbfcix 7k* 0. 3 ON 1 S:*P^.7b^tt, * 

5 7 c £RC*#-cm-£«rffofc„ #fe*L*:aKy-v— r±r>r y 

tf])^vt°U^6 7. 4 g^fcD, S^^ttf^ 3. 2 k g-PP/mmo 1 - 
Z r • h r -Cifeofco ^y-v— ^-tffO^m. [i)]=1.61dl/g, Mw = 
1 9 8,0 0 0, Mw/Mn = 2. 4, Tm= 142. 7°CX*frofz. 0 
C^Ji^J2 9 c] -^nl^l/yWl^- 

10 ^^(C^^g^Ufc 5 0ml ©ftttt77^3(:v^f5'^^^-7- 
^•y^SrAtU ntbfc^y^fi^^-^T^^/^V (A 1=7. 9 2mm 
o 1 / g) © /USt^T/^ = 7 Ai|E-C- 0 . 5 4mmo 1 , 
m®&m<k&V0k UXJtlS [H«!l2c] T'^bfcv ? ^^-^P<^U'^ (3 
— t e r t— Zf^Jls— 5 — n^^^^m-yv) (3,6 — — t e r 

15 t — Zf^-fr— $?;V3^7^^^ I 3 KO 9 2 /x 

molSrflq*, 3 0 Lfc. ^(^^7^7/^-7^^ 

iJ-VfcSttfc (A 1 = 1. OM) 1. Ommo 1 *5 £ OTbK— d Mf->' 5 . 0 m 1 SrAP 
x.> ^55>{e:^*e^:U7c^^42, 0 0 0ml ©SUSft- h? u—zf^m 
AUfc 0 ^<Z>#. ^7°ntVy5 0 0g^AU 7 0tf4 0^I^ 

20 ftoti^ h7 v-7'Sr^J;O t ^n tVy^-^ttl^5rf ± t 
fc 0 *°yvHi8 0°Ct*10^ WEEftjftSrfrofc. #fe*tfc*° y ^r-teT 
/f7^^fy^jK!J^o^W^6. 30g 9 , m^Sttfi 1 0 . 3 k g - P 
P/mmo 1 - Z r ♦ h r-Cfcofc. ^Dv^fO^ [77] =2.58 
dl/g, Mw= 4 4 2,000, Mw/Mn = 2. 5, Tm= 144. SX^X' 

25 $>ofc 0 

CHJS^!l3 0 c] -^n ^l/y/VV^i^- « 

i*7°DtVy5 0 0 gSr^ALfcm. zkHf 0. 3 ON 1 fcJpjfc.fcEWHi, 
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b°U^ 9 9. 8 g-C&9, 6 3k g-PP/mmo 1 

- Z r • h r T-fcofCo *° !J ^—^<D^^ [„] =1.02dl/g > M 
w= 1 0 7,0 0 0. Mw/Mn = 2. 2. Tm= 155. l 0 C-Cfoo7b 0 
CJt^Jl 9 c] — t° U->v*a- * fi-g— 
5 ?E#t-^PitS^U7c5 0 m 1 — 7 — 

^V^^Atl, ^fo\Zi/V Xl&nt^^T^^ J (A 1=7. 10 mm 

o 1 /g) (D^^/l^^ A^S^T/l^ — ^Ai^^-CO. 2 4mm o 1 % 
m^^mit^t tt^WfVy(3- ter t-^/V- 5-^^/1-- 
n^O^ v^~/v) ??/V3^!>A^n!) K (WO 0 1 

10 /2 7 1 2 4^^71/5/ M^Et©^fe"C^) 

mol£7Jn;t. 3 0#P*13f#bfc o ^tfHy^7/^;^-)AO^ 
17-^^^ (A 1 = 1. OM) 1. Ommo 1 *5 £ t^l^TK^^iT-^ 5 . 0 m 1 SrflP 
x., ^S^m^3t5«4Sl L-TLrt^* 2,0 00mlOSUS m*— h ? U—^^m 
Abf:: 0 ^(0%.^ ^^Plf^y5 0 0g^AU 7 0tT*4 0^1^ 

fc 0 ^Uv-|t8 0 tt* 1 0 B#ra. i#EE$a!ft«:fTo 7c 0 ftbtlittf V ttT 
y fff-yfrtV tfVV3 9. 9 g-Cfet) , £<gH&t£tt4 4. 2 k g - P 
P/mmo 1 - Z r • h r "efcofc ^p-v— ##f©*£m, C rj ] =3.19 
dl/g, Mw=4 8 9,000, Mw/Mn = 2. 6. Tm= 14 0. 9t)T' 
20 fcofCo 

Ctb^^iJ 20c] - ^ a fc° 1/ ^ fi^~ 

%H$Zfv¥Ul/5 0 0 g SrgAtfct, TkfftO. 3 ON 1 ^P^.7b^fi. 

^/jN°y 0 1 g-efc9, S^fiH£f*l 12k g-PP/mmo 1 - 

25 Zr -hrtfeofCo # U v-^|f ©if > [tj] =1.85dl/g, Mw 
= 2 2 9,0 0 0. Mw/Mn = 2. 4, Tm= 143. 6°CX~&oti 0 
ittMM2 1 c] -7ot c u^/^I^- 

%ft\Z.mmWM\^Tz. 5 0ml Cft#§77^3^Wy^^7- 
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^-y^^kXfl, rtU£->y ts^m^^^T/V% / ^f-V (Al=7.9mmo 
1/g) W 5 ^ 7^t^/H^i5r7^ 5 ^ C ^tlt 0 . 5 4 mm o 1, 3 
fe&mk&tfot Ut^f/Mf W> (3- ter t-^^vU- 5 -> ^VW- 
^ n^V^ jV) (3, 6 — v?— t e r t — ;v^rU=- ;V) i?^a 

5 ^17 Av?y n!)F (WO 0 1/2 7 1 2 4^/^71^^ b ffi*c CO ^ 

j$) ©h^xy^tl. 1 lMmo l^Pt, 3 0^ra«#U7c: o rilt h y 

Vf^-?V7f^%=- $J»<D^3c-y-l/mi& (Al = l. OM) l. Ommo 1 
Tjm,7K^^^5. Oml ^rinx., ^(-M*g^bfcp fe 3^42, 0 0 0 m 1 (D 

10 7 0°C-T?4 O^-rafi^^o^, W ^^te^t^n tfl/ 

v> VXM^^W± bfc G *° P 8 0 °C-C 1 0 B#H9. ^J£f£$l£?T 

ofc 0 ^fetbfc^y-^— «T-r y^^^>y^^y ^nt:°i/^8. 2 3 g-efc^K 

M-^^tt^l 1.2 k g-PP/mmo 1 - Z r • h r"efeofc 0 Tjf y 5> 
#f<Z>5feHiN [tj] =3.35dl/g, Mw=4 3 7,0 0 0. Mw/Mn = 2. 
15 4. Tm=14 9.4tt*feofCo 

CJtWJ2 2 c] -7" a fl^y/Vl'^t^- 

$Hfc:7*n 0 0 g^ALfc^ TktftO. 3 ON 1 ^7JPxifc^^{i x 

2 tfV fc° lxi/1 0 8 g-efe«?. M-a-^'lifil 4 6k g-PP/mmo 1 - 
20 Z r • h rt&ofco [tj] =1.60dl/g, Mw 

= 1 7 8,0 0 0, Mw/Mn — 2. 2, Tm=l 5 8. 2°C-efeo7 v c 0 
[ttWJ 2 3 c ] -^D fc^^vWyfi^— 

%9l\Z.<MMWM\^tz.S Oml rott##77^3iC-r^^5'^^^-7- 
fy^Ail, Ctti^i/y *fijf^^7;l'5 / ^ri?-^ (A 1=7. 10mm 
25 ol/g) ©^7W/Vl»7/V^^IIt'0. 2 4mmo K 
W%sr&M>\Y& ll fy)h L~C_L1B Citric] XSj$Vtc*J-7 ^-/is* (3 
— ter t — •fzf-As— n^V^v^^/V) (7/^1^— vvl^^^j^ 
^nDKOf/^ll.lliimoiyDi, 3 0 £fe93f #bfc 0 rtUC 
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hV 4 y — r> A(D^^rf->-^^ (A 1 = 1 . OM) 1.0 mm o 1 

&cfcT>lftzK^3^> 5. 0 m 1 £#P;i, %<ft\^mMW&:\^t^?&-Bz2 , OOOm 
1 <D S USfpf- h * U-y'izmX Lfc 0 ^rcom. fftffr^n tV>'5 0 0 g^ 

gAu 7 o°c-c4 o&mm&&noti^ ^h^^-^^J:^^ 

2r?Tofc 0 #btLfc^y ^—-{iT-i' y^^^^y^^y t°lx>-3 9.5gf 
> fi^Stt«5 3.4 k g -P P/mmo 1 -Z r • h r T*feofc 0 # y 
##ftf>*£Ht^ Ct7] =1.02dl/g, Mw= 1 0 3,0 0 0, Mw/M 
11=1.9, Tm= 1 3 0. 6°CT*fcofc 0 
10 [ifc^2 4c] -T'olfVy/Wl^- 

$^/d t°l/>5 0 O gSr^AUfc^, TKfjf 0. 3 ON 1 Sr*0x.fc^^«. 
Jt««2 3 c £^C^#T-fi^£r*TofCc # <b*Lfc*° i> f*T>f y * * ^ v 
^#U7Dtfvyi 4 3 gT*fc9, fi-a-S'ttfil 9 3k g-P P/mmo 1 - 
Z r • h r-efeo7ho ^yv-^ff©^ [ tj ] =0.53dl/g, Mw 
15 =4 1,0 0 0, Mw/M n = 1 . 7, Tm= 1 3 3. 8 0 CT?feo7h 0 fi^lS* 

&^4 c tn^ £ feT^-To 
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(3*4 c) 









MAO 


7m 






m*s«t 


[77] 


Mw 


Mw/Mn 


Tm 




mm 


Zr SA 


ai m& 


mm 






{u mol] 


fmmol] 


[Nil 


[min] 


[g] 


[kg/mmol-Zr-h] 


[dl/gl 


IX10 3 ] 


H 


PCJ 




27c 


A 


1.08 


0.24 




40 


lb 


OO 4 


0.00 


coo 




■W7 A 




28c 


A 


1.08 


0.24 


0.3 


40 


of A 


93.2 


1.61 


iyy 


0 yi 


-1/IO 7 


ffl 


29c 


B 


0.92 


0.54 




40 


f~* o 

6.3 


10.3 


2.58 


442 


0 c 


•1 A A Q 

144.o 




30c 


B 


0.92 


0.54 


0.3 


40 


99.8 


163 


1.02 


107 


2.2 


155.1 




19c 


E 


1.35 


0.24 




40 


39.9 


44.2 


3.19 


489 


2.6 


140.9 




20c 


E 


1.35 


0.24 


0.3 


40 


101 


112 


1.85 


229 


2.4 


143.6 


Jfc 


21c 


F 


1.11 


0.54 




40 


8.23 


11.2 


3.35 


437 


2.4 


149.4 


« 


22c 


F 


1.11 


0.54 


0.3 


40 


108 


146 


1.6 


178 


2.2 


158.2 




23c 


G 


1.11 


0.24 




40 


39.5 


53.4 


1.02 


103 


1.9 


130.6 




24c 


G 


1.11 


0.24 


0.3 


40 


143 


193 


0.53 


41 


1.7 


133.8 



m&&ttr : tf^500g, MM 7 0°C, h V 4 VJ'FA'TtVX—VA. 1 . 0 mm o 1 

W&&mfc-&®>A : t^7=^=-/U^^-U>- ( 3 -tert— Zf^As— 5 — * f-A^—f* u^Zs? i?=^—;V) 

jg^JRlb-^B : ^ss^fl/y (3 -tert- ^/V— 5 -p^U-S^ n^^S^x^/i,) 

(3,6— — tert— y^/t— l^/P) n }) K 

K#^feJS<fb£^E : S^^/P^W (3 -tert— Zf=f-A>— 5— jtf-A^—Ssjr 9 

(3, 6 -^-tert-y^vU- 7^*t/=yP) ^/Va = ^y^aJJ K 

5 3S^}C^^g^bfc2 0 0ml(D4 P ~P =7 * = fc-r^^- y * * * — 7 — 
^ixT/SrAtU mtc^y i7fi^yf;V7;l/$ y* (A 1 = 7. 1 Omm 

ol/g) ©h/^ylit^T;V^-!>^tfT-9. 9 4mmo K 
mit&yob bT_hlB C^Jfeflllc] t?^Ufc^7 = ^/v^^^v (3-te 
r t-^- 5 - ^ f ;l/-v'^ n^y^i?x^l/) (7/1^ 
10 = $rAS^O V K© h/^V^^2 2. 3 Aim o 1 SrSP^L. 3 0 5^*1 # bfc 0 

id 4 0ml ©!»»?££ Lfc 0 
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3fe#fc£3WtifcUfc 5 0ml Oft#t77^3|:vW5'^^-7'- 
^ 5/ A*l> ±mmMm 5.0ml, h V =.^~jVTfr ^^<7); jV-^riV^ 
7*^>^ (A1 = 1.2 5M) 0.8 4mmo l^Di, 1 5 L 7t 0 

^^(-M^«^L7c:rt^#5, OOOml ©SUSlt- -? 
5 r ©lit^If ilMIIt* 1 . 9 2 /i m o 1 {*=f-)VTJV* 

^■ly(DT^^=- !)AtI-eO. 8 5mmo 1 ) . T^f 7t9 U ^^Ji It 
EPAN7 2 0 <D^>^ V^?&6. 35ml (EPAN7 20 = 1. 9 lmg/ 
ml) &2gALfc 0 W N i*7*ok°uyi,5 00 g|5j:t;xfl/y5.0 
NlSriAU 6 0°CT'6 O^ram^-^ofc^, tf— f ^ ^^r?^*P*3 «fc 

10 T^^p tri^VSr^— ^U-CM-^^itbfCo 14 8 0 o C-X'6B#Fh1, ^je 

<£J6RS:ffofc 0 #£>*Lfc* 0 y-^-tel 3 3 g-T?fe«9, 1^14(46 9. 5kg 
-P o 1 yme r/mmo 1 - Z r • h rtfcofc, y^r— ##T<£>££;^ # 
y cfj©:n^-u>"g-i= 2. 6mo 1 %. [jj] = 2. 72d 1/g, Tm = 
12 9. 7°C-Cfeo7b 0 

15 CHifeM 3 2 c ] -xf^y/7pfpy/</^*I^- 

^uvi on i ^p^fc^fi, mmms 1 c fcpc^T-m^&*To7t 0 

#btbfc/Ky-v— 14 2 8 8 g-Cfc?), fi^S'ttttl 50kg-Po 1 yme r 
/mmo 1-Zr • hr"efeo7bo # !J ^~-#*f #y «f»O^U 

ytt=4. 4m o 1%. [ij] =2.63dl/g, Tm=l 2 0. 7°C-e£> 
20 o fc 0 

[JttR0!l2 5 c] -^-^~\sl//7xi t 8 WW^/V^*fi^— 
S^(Ct^f^Lfc 200ml©4 P77^3t^Wj'^^^-7- 
fy^^A^ r.*Ui:*>!> j&fitfM^vl'T/l'S /^Mt^ (A 1=7.10 mm 

0 1 /g) O h/I^m^^^^T/l^ — !7^^#"C9. 9 4mmo 1 % 

25 mik&mt LT^Wf^y (3- t e r t-^/U- 5 "f-As-*/? a 
y<ls#i?^-;\s) (-7/VjitU~;V) ^/i/n^^A^n!) K (WOO 1/2 7 

1 2 4^y7l^y h (^IB«c<D^-&-e^^) <£> h/V3:^^^2 7. 9 m mo 1 
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^<f9 l/X~ 9 9 %W$k U flM&ftt- 4 0ml OWmfeb bfc„ 

%^\^^Mm.Wk\^tz. 5 Om 1 <T)1&.tt%-7*7*^\^?* s f-v9 — 7 — 
f ±|El^i5. OmK h y 5 - -> A(D 7 /U-v/W^ 

(A1=1.2 5M) 1.0 4mmolS:M, 1 5 b7ci 0 
5 &v^-e. ^^iiiiti Lt rt^i 5 , 0 0 0 m 1 © S U S It- h ^ l/-^ 
r ©iSf^l^lft^tlt* 1 . 7 9 m m o 1 (7 ^JVTtV % / ^ 
Ih^CQTVl^-^A^-eO. 6 4mmo 1 ) „ 7yf77^ I? i^^PJi: bT 
E PAN 7 2 0 (D^^^ V^|^4. 76ml (EPAN7 2 0 = 1. 9 lmg/ 
ml) &*fAb7c 0 »7"PkVyi, 5 0 0 g & «fc ^ 1/ :/ 1 0 

10 N 1 SriAb, 6 O'CT-G O^FIl^^ofct, ;i— l — ^Sr^*3<t 
tj^p t°uz/%s<— 5?U-ca-&SrfltJhb*:. # y « 8 O'CT? 6 BfrlHk ^ff 
ftfllSrfTofco #e)tL7hJi<y-^— i*5 6 8 g-efct), I^S3 17kg- 
P o 1 y me r /mm o 1 — Z r • h r "Cfcofco * ^ #*Jf©*l^ y 
v-tOx^i/y^t=3. 3mo 1%, [77] =1. 8 8 d l/gtfcofc 0 
15 [Jfc|fe09 2 6 c] -^^-\s^/-?vi }?lsZ/s<A'?&S&— 

mmm&m&&M<k&to&&"e 1 . 2 9 ^ m o 1 (y ^vvr/us / ^ij-^o 

7;K-!)AMt0.4 6mmol) x T T & 9 ffM t IT E P A 

N 7 2 0 <D^^#^$g%&3. 4 4ml (E P AN 7 2 0 = 1.9 1 mg/m 1 ) 
lr»ALWtt, Jtttfc0*2 5 c ^f^^bTS^^rtrofCo #bttfc^y-^ 
20 —r±4 7 2 gt'fc!), fi-g-flHkf*3 6 5 k g -P P/mmo 1 -Z r - hrt 
fcofc 0 # y -r— <^ifel^ *°y -v— 4 I ^^^l/^ft=4. 3m o 1%. 
[„] = L76dl/g, Tm = 127. 7°CX*&ofr 0 £^fe*Sr* 5 c 
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(«5c) 







MAO 












Lnl 


Tm 


mm 


Zr jgg 


ai sis 


mol] 


[mmol] 


[Nl] 


[min] 


f9l 


[kg/mmol-Zr-hl 


[mol%l 


[dl/g] 


PC] 




31c 


A 


1.91 


0.85 


5 


60 


133 


69.5 


2.6 


2.72 


129.7 


32c 


A 


1.91 


0.85 


10 


60 


288 


150 


4.4 


2.63 


120.7 




25c 


E 


1.79 


0.64 


10 


60 


568 


317 


3.3 


1.88 






26c 


E 


1.29 


0.46 


10 


60 


472 


365 


4.3 


1.76 


127.7 



I-^^iW^p^^I, 5 0 0g, ISt6 0t 



Wfe^MW^fyiE : v'^^/W^^U'^ (3-tert— ^^-5— ^^/^--^d^^^^^u) 



Cl&ftfll 3 3c] 

5 i£ (4-tert-yf;U-7x^) ^^U>- ( 3 - t e r t — 5 — 

(1) 3 — t e r t— -f^-As— 1 — ^^/V— 6, 6 — i? (4 — t e r t — Zf=$->\>— 
10 9**— 7— ^y7&ZLXf>=35^y#*Wk7LttL2> OOm 1 OEP 

7 7^=miJ:iiftiu iiwr-ei.5 8 g ©*^wy v&ffiM 

(2 8. 2mmo 1 ) ^J^l 0 0ml (D^tKv 5 ^ h ^ZriUZ-fco 

1 g©3- fer t—Zf^/V— 1 — t'FA'—Z/? tr^i^i^^- 
(1 7. Omm o 1 ) %mUX*'&* 5c?gT b.il^T-e 1 ^mmWVti 0 ^(Df, 
15 5.2 5 g©4,4' -v 5 — ter t— zf^As— 7x J y (17. 8 mm o 
1) £4 0m 1 OJftrfci^ b^rv-^^^^^Lfc^^^f^Tb, SfflE 
Tt' 2 0 |BHR#U7t. BLfcm&mz. 5 0ml <7>itt»7K»fS ( 1 N) 

20 ««^^V^A-e|fc«« s *fc*feJ$J«:3i&U 5»t36^«iSESr«ffie*i-S^ 
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klZ& 0#»£,@fle&#fc o 2 4 0 g©'>!J*^S:it^?A^n-7 h ? 

\Z.£K). 2. lOg C5. 0 9mmol) <D#c|f fegH££ Lt g mk&%0*:% 
tz mm : 3 0%) o 

5 (2) (3- fert-^/V-S-^f/V-^P^^^) i^/^^T 
\s=./V) 'J (4 - iert-/f/V-7i=/V) ^ # l/<D&f& 

^y*^y?*? — 7—^yyte£?$=jf=*iy?&iMx.fc2, 0 0ml <D£P 
^;*=*£;fc#K:^!tei&u ii«Tt0.6 5 3 g©7;Vtl/y (3. 

9 3 mm o 1 ) £ 5 0 m 1 (Dj&Lfc ^xf;l^x- fvM-iSflP b7c 0 ^ <D^^(^ 2 . 
10 7ml Ozj-^/vy ft? J^/^^c^l/Wlfc (1.5 8M : 4. 2 7 mm o 1 ) 
^X^^T^^iC^Tbfc^. ^S-e— Bfe^bfCo ^<7*gL 2. 0 9 g©3- 
ter t—Zff/l'— 1 — (4-ier f-^/V-7x^/V) 

(5.06 mm o 1 ) £ 1 0 0 m 1 (DflftTK i^xf/l/x- 7VM;i^j§? Ufc 
^£#0;L, ig^TT'l 0 0M, ^i&-ei 1 BF^WbfCo S^M^(-3 0 
15 m l <DM J gyk&7km*X^*fcmT^tz.%k. ^^/^—T/^Unx.mmmi: 

20 -f-^d ^iCt «9 . 0.439g (0.75 8 mm o 1 ) (DWM&Mfct UTSW 

it&m&ntz OR*: 1 9%)o 
(3) (4-iert-7 < Wi=/V) (3- fer ?-7f/V- 

25 ~v?*f>J"tr 9 — =7— tf-yZfZd kV-^jo^- -y ? 0 0m 1 <7)i/ 

=l Uls?7 : 7*^%:%ft\Z.mMW.Wk\s. tifiMTtO. 4 5 0 g©(3-t 
er i-^-S-^f/V-^^o^^toV) (^/l^l^/P) (4 
— ter t—-y^-^— 7 ^ =-/^) (0.7 7 7 mm o 1) ^rlOml <Df&L 
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Zfcv^^/l^— TMz.mffiVtLo ^<D$gmzi. 0 5ml (On — /f/HJ 
Jx/^Zcy-y-mfc ( 1 . 5 8M : 1.66 mm o 1 ) ^kfetpX^* dfl&TLfc 

\Z."&n\^tzM^ 0.2 2 4 g©Ei^b^^^^i» (0.9 6 1mmol) 
±&as* Lfctf 7 ^ 7 >f A-^--e5i! bfc„ 5 £ £ b 

S^t^J: t), LT216mg (0.29 2 mm o 1 ) (D B fait 

10 QSk&'&tz. 3 8%) 0 'H-NMR^ f;Vj3iI)!FD-f 

'H-NMR^^ h/U (CDC 1 3, TMSmm : ™/p pm 1.0 7 ( s, 
9 H), 1.27 (s + s,18H) ,1.83 (s,3H) ,5.63 (d.lH) , 
6.12 — 6.17 (m, 2H) ,6.80 — 6.86 (m, 1 H) ,6.93 — 7.0 
15 3 (m, 2 H) ,7.2 0-7.3 8 (m, 4 H) ,7.41-7.48 (m, 2 H) , 
7.60-7.64 (m,lH) ,7.71-7.80 (m, 3 H), 8. 06-8.0 
9 (m, 2H) 

FD-ftM^^ hA* : M/z = 7 3 8 (M + ) 

mmm 3 4c] 

20 (4-^PP-7x^) pt^-t^ (3— ter t— T'^yl'— 5 — ;* 7vV— 

(1) 3 — ter 6— (4 — ^ n n — ~7 =^=.jV) 

7 /W< 

— 7— : 7'iy7'te£TJ i = Jj=ty?$:ffix.ti2 0 0ml OH 
25 P 7 7 * =* £-3fc$>tCg35flKfe U S^#ffl^T"e 0 . 6 5 g ©TkBMb* U 7 A 
|&5fc (13. Ommo 1 ) *5«J;T^7 0ml (Dflfcfoi? * V =^voc^ ^&MtL*l 0 
rciStlC 1.24g©3-fer t—zf'FA'— 1 — ^^/V— n^V^v 5 
(9.1 lmmo 1 ) Sr^ia-CfcTF U 2.4Og04,4' -S?* 
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nn i^y^^y ^ (9.5 8mmol) 1^3 0f B »Lt„ 

*l&ti^f Lfc 3 0 m 1 roMTk^fS (IN) ^fcKfcm&yo&fe* fcfl&T 

#£r#fc 0 110g^>y*y/v»fc*7^^ovh^77 (MHfi^g£ : 
n-^*^) fc£<omm^, SM«E«6SrWEE«*i-«r.tfcJ:5\ 2.7 9 g 
(7.5 6mmol) O^feH^fc tt g W-fb^4feSr#fc ( W : 8 3%) 0 

(2) ( 3 - i e r ^ /W- 5 - ^ f /V - n ^ v 5 !^^) (^/W-U 
10 Z? (4-^OD-7x^) ^VO-g^ 

▼ Wy^^^- fy^itFH^ay *«H»*.fc:2 0 0ml oEa 
7 7* = U »#fflftT^l. 4 2 g©7^*W (8.5 

2mmol) £r 6 0 m 1 ©fljfcfci^^vlotw- ^/W<l^?Lfc 0 :®i$C5. 
6 m 1 <D n — ^T-JVD f^A/^fy^i (1.58M: 8.8 5 mm o 1 ) 
15 Sr*»tf»-e»* tIT Ufcm. Slt-ftjW UTCo r. ©K/ftl&Sfcfc 2 . 9 9 g 
(D3 - t er t— 1 — t^-jV— 6, 6 — (4 — ^ n a — -7 ^=.;V) -7 
/l"<^ (8. 0 8mmo 1) &1m*L. MffiTX*m B mWtW Ufc 0 TkfcW-lSSb 
fc 3 0 m 1 <£>i£gbto£$t ( 1 N) $*fcmmm&fa&#i* !!1)ITL, UHf £> < » 

^JSr^iiU zmfrh&m&ffiJ£W3s-tZ>Ztlz.3: S> #fe@ft:2r#fc„ 180 

tl^iU, 1.69g (3.16mmol) ©itfei^^ btBKlfM^# 
25 7b mm : 3 9%) 0 

(3) i? (4—?w — Z7^~/l') t^Uls (3-tert-^f/V-5-^f 
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l^y^77^3mi-f*fiU **#H*T"tfl. 1 2 g(D (3- ter 
pb-7i^) (2.09mmol) 1:2 Om 1 roSftTR^xf^x- 

5 (1. 5 8M : 4. 2 7 mm o 1 ) ^Tkm^T^^ \zMT Ufc^, ^T?— Bfem 

{^4i]b7h#, 0. 3 0 6 g cDlffl^fbvvI^ — (1.31mmol) 

fcffi&mfct UT 33.9mg (0.04 9 mm o 1 ) <£> g ift'ffr^^^fc (HX 
15 m: 4%) c ! H-NMR^ £l?F D -fr*##f ^ 

'H-NMR^ h/ls (CDC 1 3, TMSmm) : ™/ P P m 1.10 ( s , 
9 H), 1.92 (s,3H) ,5.62 (d,lH) ,6.20 (d.lH) ,6.3 
3-6.36 ( s + s , 1 H) ,6.95-7.08 (m, 3H) ,7.28 — 7.4 
20 6 (m, 3 H) ,7.5 0-7.5 6 (m, 2 H) ,7.6 8-7.7 2 (m, 1 H) , 
7.8 3-7.8 8 (m, 3 H) ,8.13-8.18 (m, 2 H) 
FD-fi»^ h/V:M/z=6 9 4 (M + ) 

immm 35c) 

(3- hV Z/k$L*2L2^k=2^=2kl (3— tert— -f^-As— 

25 5 — * ^-JV— v<^? *J^~JV) (^/Is^U^/ls) i//]s=i J*i?? P V 

(1) 3 - ter t-^T^-jV- 1 -^A— 6, 6~i? (3-hV 
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tf^y ? 7 — : ?-y7 f '£i£TfELjj=i y ? &mz.tc2 OOml (DEL 

P77^3^l:iiiiL^ ^*#HI5eT"-C4 Om 1 (DMLyk^r h 7 H Kn 
-7 7 > $3 £Xf 1 . 4 1 g<D3 - t e r t—~7=$-jV— 1 —}*f- f v—*s9 a^^pis 
^> (10.4mmol) &tiQx.l£ 0 I«|I7. Om 1 ©iJ-/f ;H)f >7 
5 V^t« (1.5 8M: ll.lmmol) bTc: 
# % SiT2 0 b Tic - ©SJS»« (^^ i 7-'>-7 , 4A -efeffil b 

7b 5. 4 m 1 ©^3MM?vHJ ^11 h U 7 5 K (31. Ommo 1 ) & 
iTU $5>»J:MT?ll*WJ»#Ufc. 3.4 9g©3,3'-^-MJ7;Vto 
^f;^y/7x/y (1 l.Ommo 1) ^ST? 3 0 IRISH* bfc. 

10 maafltbfc 3 0 m 1 o^mTK^^ (in) ^^js^^^* cit 

*&£H#Sr#fco 14 0g©->!J*yA'^fc*7^nTh^77 (MM 
15 iggfcrji -=3r^» Jni!}#»«U JgM^Sr«JEE«*i-5 ^ tcj; t) , 3. 

8 8 g (8. 8 9mmo 1 ) (Dm&mW-t bT g Wfk^Sr#7b (flStf* : 8 6%) 0 
(2) (3— ter t— ^^fr— 5— t^/V— u^ls? {-yjv^tu 

-^^^■^y^^^ — y—^y^^XX^EL^^ y?&ffi?Lfr2 0 Om 1 ©HP 
20 :7 7*=*&3te#te:£*1StfeU Ii#ffl^TT?l.4 4g©7;^wy (8.6 

9 mm o 1 ) £r 6 Om 1 (DJSb^^^f-/^^— TVMC^P bfc„ CKE^f&td 5 . 
8m 1 <On—-f^fV^ ^A/— ^iM'Igtfc (1. 5 8M : 9. 1 6 mm o 1 ) 
£7k^*^#*«Tb7C#. ML?— BfeSH*bfc„ r.©Rjft*ttfi: % 4.15 
g<D 3 — ter t—zff-/^— 1 — 7< ^VV— 6, 6 —5? ( 3 — h U ~7 ^ ^jV 

25 -7x^) :7/W<V (9. 5 Ommo 1) S^T-egcS KSfc^b/to 

b7c 3 0 m 1 0>iM;Jc$g?fc ( 1 N) tplZ.Rfcm&®)&&* tlT 
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}§u 2>i*a>&*a«r«jEEW*-t-«- t^z. v)Tfcm&mw*ntz- 0 220 s cd 

^b, S^M^M*^ ^l^^bSM.IIU Mi±^i-§C<h^ 
«fc?K 1.69g (2.72mmol) <D Sfeia^i: LT @ ft>ffc£^£r#7t (l& 
5 31 %) 0 

(3) ( 3 — h U p< ^-/U— 7 — yV) tf-lsls ( 3 - (er t—'f'f- 

9*9*- "7— ^vzfte &X$E.jj=i y9&ffiz.tii3 Om 1 
10 ^y^7 7^3^^lCllSlU M^#ffl^T-C0. 6 2 2 gO (3 - 

r 5 - 7< ^-i/^ P^y^ i?xr:;l/) (^/l^ t/=/V) (3 — 

b V 7/Vtn^f/V-7x=/l/) (1.0 3 mm o 1 ) £r 2 0 m 1 

tK^^w^— TvWCi^Lfco 4ml ©fl-7fyvyfi>A 

/-^MM'igSfc ( 1 . 5 8M: 2. 2 1 mm o 1) SrM? tlT Ufc^, 

£Pbfc#. 0.2 0 8 g©«^Vn = r)A (0.8 9 3mmol) Irfe&PL 

U7^7^^ ^ 7 ^ - Lfc c 5 ^ t X*mb fritz. 

«9> LT97.2mg (0.12 7 mm o 1) ©| 

&*tffrg-^£#fc : 14%). EU£«: % 'H-NMR^^ b;H3j;r;FD 

: H-NMR^^ h/V (CDC 1 3, TMS^2© : ™/p pm 1.10-1. 
25 12 ( s + s , 9 H) ,1.90 (s,3H) ,5.62 (d,lH) ,6.17-6. 
2 5 (m, 2 H) , 6 . 8 4 - 6 . 8 7 (m, 1 H) , 6 . 9 5 - 7 . 0 9 (m, 2 H) , 
7.42-7.60 (m, 6 H) ,7.99 — 8.02 (m, 1 H) ,8.14 — 8.2 
0 (m, 5H) 
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FD-flM^b/l':M/z = 7 6 2 (M + ) 

mmm 3 6c] -^wmm^mm- 

ftftl^mW&^tLl OOml 03P77^ = («Mgf CLjfUdv' 
yj&fe^^T/U^y^t^ (A 1 = 7. 0 4mmo 1 / g ) 1.0 g £$s*D 

5 bfeo r. si ^m&x-fl&Tk h >v=. yiOml &m x., Lfta* E>S^&JR-ffc<£ 

#)^LT_hf5 C^WJl c] -e^b^-^^^-^^^^V (3- tert-y 

ny K28. 1/jmo 1 <D b/K^jg$£2 0 m 1 Sr^JDx.. 1 ^M8t#Ufc. 

10 JSfeV>-ej^7K^ ^t^l Om 1 T-3lHlgfe#bfc 0 ftM^ISMl. 

5^FFIiJI^iLtO. 7 0 gC»^^#fcOT% m^T6. 4 0g©U7^ 
^/ViMtT9. 9wt%^7y-ttt 0 
CHJt^!l3 7 c] -^vfU^/^U^&mG— 

^E^i-^*g^b7c[^^*2 0 0 0ml ©SUS|t- ^^-^JC^ft: 
15 fc°V-^0. 6 0 V >y F;V^|AL> ftftlZ-WtW^fcb 5 5 0 C£T*§.U 

r - t'xf ^^^^ I- i o TjlDJI LTi— :/i*!j££r 3 0 k g/cm 2 

Gi:bfc 0 m^x^ ^^mmmvt^^M3 o 

m 1 ©illfAffl^y M-JB^k-^iT-^m 1 £ hHy/f^T/l'^!) 
^O^arih^v^ (Al=1.0mol/1) 1 m 1 Oil^^Dis ^§ft 

3 6c] t?m»lUfcffi«FfttoK©^7 !)-34 0mgihH y^f/W^ 
^©'^U-MSJR (A1=1.0M) l.Ommo 1 <Z>j&-^Hfe£:aP;t* 3£*T? 
a— ^IdJpffffAbrm-d-SrHlik&bfc. 1 O^fflfi^SrfTofc^ /> 

25 tffciaKlW— ^DitlKb, *°yv- «ri&3iJL7bgK 8 0tt*10^ i 
JEte0fe£r?To;fc:„ #btbfc^y «2 2. 8 gt'fc!), m^Stttt 1 5 1k 
g-P o 1 yme r /mm o 1 - Z r • h r-Cfeofco V ~^~ft$f(D%g^ 
y ^-~npo^^i/V^a= 3 lmol%. [tj] =2.08dl/g, Mw = 
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2 5 5,0 0 0. Mw/Mn = 2.4tfoofco 

zn^U^^^tCctoTAOJELT^-— h * I' — ^rtffi* 3 5k g/c m 2 G t 

5 # bttrb/t? y ^r— 3 8 . 5 g "Cfe <9 .m^fSttti 427kg-Polymer 
/mmol-Zr-hrffcof:, ^*f^#S*, 

>"^S=4 2mo 1 %. [77] =2.57dl/g, Mw= 2 6 4,0 0 0. Mw 
/Mn = 2. 4T'fcofc 0 

[^M!l3 9c] -^13 tvy/ifi^yM^- 

10 ^Ul/tf*\<l£oXmR.VXX— V? U—-7ftJ£%:4 0 k g/cm 2 G£ 

t N _hiB cum^ii 3 6c] x*mm vtcm&mmcox ^ y — & 1 7 o m g ^/a u 

tt2 2.9gtfc9> ft-^Sttfi 304kg — Po 1 yme r /mm o 1 — Z 
15 oil [tj] =3.19dl/g, Mw= 3 3 9,0 0 0, Mw/M n = 2 . 3 

i/V *SH^f-^7^5 7 ^r-^>- (A 1 = 7. 0 4mm o 1 / g) 0. 8 g N 

M£&jRrttfMfe ^ br_biB mmrn 2 c ] viti?-?^—*'* ^ u ^ c 3 

20 - f er t-^f /V- 5 - ^f n^V^ v?x=;V) (3,6-v^-ter 
i _^ ; i / _7;V^-l / -;U) ^/i/an^Av?^ n U K22. ljumo 1 © f/H 

>mwt4. 8 m i v±sim-i±mmmm 36c)t ii©*fet« u 

0.9 1 g(D^^mtL(DX, r*L&8. 0 8 g<D* * =7^4 /Vi^LT 1 
0. lwt%^7!)'-i bfc a 
25 CH»!l4 1 c] -^P ^l/^/^^P-^m-B— 

L-c_hfs mmm 40c] -eiM ufcia^^o^ 7i)-34o 

m g b/c^te. -LIB 37c) i IH^i- bTS^fTo 7b Q # 

bHfc* o y -v— »*4. 8 gt'fc^ S^fiH4»3 lkg-Polyme r /m 
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mol-Zr -hr-efeofCo tfV^— ft$t<Dl&%:, V ^—^<D^^ 
4=2 7mo 1 %, Ivl =1.64dl/g, Mw= 1 5 3,0 0 0, Mw/ 
Mn = 2. 

5 =c?-Ul/JfXi<l£'oXM}£l.X3-— U—yftfc%:3 5 k g/cm 2 G£ 
U _L1E [^16084 0 c] -eB8Ufcfi»ttj|0^7 y — £3 4 OmgtIL 

»16.4g T'fe 9 , 106kg-Polymer /mm o 1 - Z 

10 oil [77] =1.68dl/g, Mw= 1 3 7,0 0 0. Mw/Mn = 2. 4 

(^J4 3c) - 17*13 tTl^V/^i^lx^m-^- 

zr.^ wv^f^(dJ:oT>!JPJiUT^-— h ^ I/— :/f*!jGE£:4 0 k g / c m 2 G £ 
U JbfB (»J4 0c) t«lfcfijf il©^7 y 1 7 0 m g^ffl L 
15 TU^fcUiiE CH»J 3 7 c ] ^IWj^l(-UTS^^fTofc 0 ^tLfc;*? y -v— 
(il0.8gtfc^ Jt^fettte 139kg-Polymer /mm o 1 - Z 

o 1 %, [tj] = 2.27dl/g, Mw= 1 9 5,0 00. Mw/Mn = 2. 1 

20 C^Wll 4 4c] -m^M^^siM- 

^]) ^UW^^^T/^S.y^^ (A 1 =7. 0 4mmo 1 / g ) l.lg, 

w&&mfc&m t LTJbiB mrnm 3 c ] x&& \^t^?^=-A>* ^ ( 3 

- ter t— 5-^^/V-v-^ v<^# \?=^=-/\s) (2. 7— 5?— ter 
£— T7*^vV— -7 ;V-^\y=-/V) v//Vn^!)A^P !J K2 9. 2/tmo 1© h/^=^- 

25 7.0ml zmm vtiut\-te±m cm£#ii 3 6 c 3 1 mmnjrfexmm U 

0. 9 5 g (DB{*&^fr<DX\ rtL^8. 5 1 g <D 5 ^ 7 jVJr^ ;Ut m& tt 1 

o.Owt 7 y — t bfco 
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mwmmt vx±m :mmm4 4 c ] xmn^td&nm&v)*? v — 3 4 0 

mg^ffll, JifE (»J3 7c] ^PTOfcbTfi 

Polymer /mm o 1 — Z r • h r o fc„ tf? y -v— <£>fl£^ stf y 
5 — cf3(Drc^W^S= 3 4mo 1 %, [77] =3.49d 1/g, Mw= 4 2 
5, 0 0 0, Mw/Mn = 2. 2T?fco7b 0 
C^»)4 6c) -/n fc° 1/^/^^1/^*11^ - 

^^u>'tfsHz£oXtoEEVX3-*-h? V— ^l*3JE«r3 5 k g/cm 2 G£ 
U _h|B Wl4 4c) -trM l^fcmWf&m<V* 7!)-S:340mg ^ffi b 

10 it&fttz ±m mmm 3 7 c ] ^^b-rfi^&fTofco #bnfc^y-r— 

ti 4 1. 7 gt'fe^ fi-^EHtfii 272kg — Polymer /mm o 1 — Z 
r • hr-efcofc 0 tfy-^- ftVr<D%£^ ^y^Oif uy^i=4 4m 
o 1 %, [tj] =3.77dl/g s Mw= 4 6 6,0 0 0, Mw/Mn = 2. 3 

15 C^Jfe01J4 7c] -^ntVy/x^l/y^M- 

rc^-l/^^f^fcio-CJBJEEbT^-— — zfp^BE^ 4 0 k g/cm 2 G^ 
U _L1B C^WJ 4 4 c 3 XmBk bfcfi^te^O^ ^y— Srl70mg b 
fc&W3_h|B [HJfeflU 3 7 c ) t^t-bTm-a-^^ToTho ^#b;txfc#? y 
1 2 . 8 g T-fc 9 , m^-^'f^fi 167kg-Polymer /mm o 1 - Z 
20 r • hrt^ofc, /Ky^— ^(D^^ *'!jv^©xf ^ti=5 6m 
o 1 %, [77]=4.51dl/g % Mw= 5 9 8,0 0 0. Mw/Mn = 2. 5 

->y ^JiBW^^/^T/^^ y =¥1^ (A 1 = 7. 0 4mmo 1 / g) l.Og, 

25 m&&mit&wt bT_hia mmm^c} x&f&i^fri? (p-hVM 

^ (3— t er t— Zf^/V— 5 — t^/V— Is? u^l/f (7 u =- 

)V) i?/V=*~?i»^ ny K32. 7 jumo 1 <D h/^V^^7. 7 m 1 
bfd&^teJhfB C«^iJ3 6 c] fc^llS^ife^lWSSU 0.9 6 g <DB^ 
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#fc<7>T% ^fl&8. 5 3 g©^7/^/Util^U 1 0. 1 w t %*=7 V 
(»4 9c) --7x2 \?U^ 

mmmt lt_lib cih^u s c ] xmrn^tzimmm^^y v - 3 a o 

5 m g&^JBL fc£Wi. _h|5 (^M!l3 7c) £ UTS/S^ff o fc G # 

fetufc*° JJ «: 2 1 . 3 g -Cfe 9 .t^ffittii 122kg-Polymer/ 
mmo 1-Zr-hr T?feofc 0 y ;&#f<£>;©;^ *K V -v— ^<D^-^- U> 
-^4= 37mo 1%, [tj] = 2 . 6 8 d 1 / g . Mw =3 2 4,0 0 0. Mw/ 
Mn= 2. 3 ~e&ofc Q 
10 [HWJ5 0c] -^Ci t^V/oc^l/^m-g— 

rc^u^^f^fd J:oT*PffiUT^— >^J£3r3 5 k g/cm 2 G£ 

U _L1B 48c) T?flB[ LfciB^MI^;* 7y^3 4 0mgfiL 

fcJ^MiJhlS (WJ3 7c] i:I^«{cUX«^^=fTo/c 0 #^ixfc^y^— 
2 3 . 9 g X& 9 > 137kg-Polymer /mm o 1 — Z 

15 r • hr-efcot 0 ^y-e— jJ?!)v^Oxf ky|i=4 7m 
o 1 %, [tj] =2.87dl/gs Mw=3 1 8,0 0 0, Mw/Mn = 2. 3 

a^l^^M h ? ^{^ffi^4 0 k g/ cm 2 G£ 

20 U -LIB CHJfc0O4 8 c] T?lW«U*:^HttjK©^9y— «rl 70mgffflL 

iil4.7g -efc «9 , S-g-^tttt 169kg — Polymer /mm o 1 - Z 

o 1 %. [77] = 3.40dl/g, Mw= 3 7 3,0 0 0, Mw/Mn = 2. 6 
25 T?fcofc 0 

C£%0! 5 2c] -fe«ftttteBfI«- 
v'JJ^fi^f/l'T/l'^y^ty (A 1 = 7. 0 4 mmo 1 /g) 1. 1 g, 
WB&mib&bk L-CJifS (»J3 3 c] T^J&Lfcv* (4- tert--7J- 
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/U—y^^/U) pi^U^ (3 — ter t—Zf^-J^—^—^^J^—^^ v<Z/?i? 
=^=z.jV) ^d^^^p!) K2 1.1/imo lWF/Hy 

mm 2 0mi bfcj^te_hiE mmw 3 6 c 3 t mmco^^-cmu u 

0.9 4 g ©©ft^ffciDt, 1^8. 2 9 ^(D^*? jV-jr^i jVhm&\^X 1 
5 0. 1 w t %^=7 V — t UfCo 
CHJ£#ij5 3 c] 

■mwmmt uT_hiE cfn»y 5 2c] x-mm ^itmsm&n*? y — & 3 4 

ttrb^ y -7— f± 3 2 . 2 g 9 227kg-Polymer /m 

10 mol-Zr -hrT-feofCo jKU ^— # y -<--4 , <E>^^l'':>'^■ 
:■;= 2 5mo 1 %, [j)]=2.05dl/g, Mw= 3 2 1,0 0 0, Mw/M 
n = 2. 3T?fco7c 0 

C2GftW5 4c] -^ntvy/x^i/yiti^- 

x.^-lx^^x(^ J; oTAPiE Ltt- U~ ^rtBESr 3 5 k g/cm 2 Gt 

15 l> jtte cnjisM 52c) xmm b it.m%m&<D * ? v nomg m.m b 

tt 1 7 . 3 g tf *> 19 , m^-Steii 243kg-Polymer /mm o 1 - Z 
r • h r-efoofc 0 atf y ^ U ^^^^ U^4= 3 9 m 

o 1 %, [tj] =2. 9 0 d l/g N Mw= 3 1 7, 0 0 0, Mw/Mn = 2. 2 
20 -CfcofCo 

55c) -7" a y/xf ^m^- 
xf l/y^fcioTJDffLTt- I/— -ffafc&A 0 k g/c m 2 G <b 

u ±se chjs^j 5 2c) -eras* bfcm#M£<z>* 7 y — & nom g ^ b 

fcEA0*tt-h|B [»J3 7c] t mmz. bTfi^Sr^Tofc 0 #fe*Lfc7tf y -r- 
25 I42 7.1g -efc 9 . S#?Sttft 381kg-Polymer /mm o 1 - Z 

oil [tj] =3.03dl/g, Mw=3 7 4,000, Mw/Mn = 2. 4 
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cnjfe0ij 5 6 c ] -&mm<omm- 

is fAsT /V 5 J 3r-y->- (A 1 = 7. 0 4 mm o 1 / g) l.Og, 

m®&mik&%) t u-c_biE 3 4c] -e-a-^ Lfc->* c 4 - * o o - 7 * 

. ( 3 - i e r t-^f /V- 5 - ^ f /V- v'^ n^^^ ^^/l/) 

5 S?/P3 = !?A5?^ n y K2 9. 2 u mo 1 © h/l/xy^2 

Om 1 SrttJHLfcJEJ^ttJhlB [»J3 6c) i»^T«L, 0.9 
9 g ©f&f£&#7tO-e % ^tl^9. 8 7 gOU>7/W;^^lTl 0. 0 
wt%77!)-i: LTCo 
[»J5 7c] -^°C3 ^l/V/^^^^fi^- 
10 fe^MIK t tt JtfB C^ife#iJ 5 6c) -eS« UTctH^M^O^ 7y-^34 
OmgffifU 15^ram^Ufe^ttJiflB CHJfe^!l3 7 c] irHflcLtl^ 
3rfTofc„ mbtlfctf V -^—n 6.6gT'fel m^Stttt 26kg-Poly 
me r/mmo 1 - Z r • h r T*feo7c 0 ^ V ##f«>Jl$^ 
^^1^^4=2 8mo 1 %>[t7 3=1. 7 1 d l/g,Mw=2 0 5,0 0 0, 
15 Mw/Mn = 2. 6t*fcofc 0 

(II^J5 8cj -7°n fuy/ifi/yM^- 

^^v-v^f^ic J;oT^DJEbT^-— ^rtJBESr3 5 k g/cm 2 G<b 

U _blB CH^J 5 6c] X*mm V1t$mmifc<OX 7U^3 4 0mg ^ b 
fc£JtfVB:±JB CH»iJ3 7c] ^^^UTS-a-^ftofCo #btLfc7Ky-^- 
20 Ii8.2g «9 % S-cMSttW: 49kg — Polymer /mm o 1 — Z r • h 
r T?fco7h 0 2Ky ■e—^*f«>»*^y •v—4»©3i^U>'-g-Jk=4 5mo 1 %, 
[77 ]= 2. 0 3 d 1 /g.Mw = 2 0 1,0 0 0,Mw/Mn=2. 6 "CfeofCo 
C«^iJ5 9c) -/nlfuy/xfi/y*l^- 

n^t/ jzoTiPJEEUT^-— U*-7*tHf£%4 0 k g/c m 2 Gi 
25 U _h!2 immrn 5 6c] T*Pl$Si Lfcfe^8«<E>* 7y^340mgfffll 

Iil4. 7g Xtb V) % X-g*St£f3: 88kg— Polymer /mm o 1 - Z 
r -hrt'fcofCo ^ y ^<D^^U^iS&=5 9m 
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o 1 % N [n] = 2.78d 1/g, Mw= 2 3 4, 0 0 0, Mw/Mn = 2. 5 

CH»J 6 o c 3 -fiiil^ii- 

^U»^fW57^rt> (A 1 =7. 0 4mmo 1/g) 1. 1 g, 

5 m&&mik&ydb bT_LfB [jh»j 35c] -e^j&Lfcv? c 3 - h v -7^-%-^ 

^ =f-;\s—-7^~;V) f-^Ul/ (3 — t e r t—zf^^— 5 — * =f-/V— "is? a^i/ 
^v?ji^/^) (^/V^-l^^/l^) i?/vas.i)A^P!)K2 9.4/imo 
31 2 0ml £1£J3 Ufc£W3:_hlB [^»J 36c) ^ ^W^feT'SSM 
0. 9 6 g (Dffifc&i%ti<D-X:\ rMl 0. 1 gO^^/WMVi^I^U 
10 T9.6wt 7 V — b b/c 0 

1 c] ci tVy/xfvy*!^- 

4mg^bfc^«_h|B [ii^j3 7c) t IH^C LTli'^^tf^7Co #b 
y {2 6 . 0 g -efe 9 , M-g-^ftfi 40kg — Polymer /mm 
15 o 1 -Z r • hrtfcofc, *° P # }) -? — tp<D=^^U^m. 

= 3 Imo 1 %> [tj] =2.05dl/g, Mw=2 4 6,0 0 0, Mw/M 
n = 2. 

[IWJ6 2c] -7°t3 t>y/x^i.y*l^- 

^^•Wi/^f^^ioTJSJDjEU-C^-— 3 5 k g/c m 2 G <*: 

20 U _L1E C^»J 6 0c] T?W3K bfca^j^O^ 7U^3 54mg teffl U 
7b^^i*_h|B [»|3 7c] iii^tTl^^ofc, #b^c^y-^- 
& 8 . 1 g ~efc 19 s fi-g-fSttte: 54kg — Polymer /mm o 1 — Z r • h 
r ^fo^fc 0 tfV^—frffi<D&3k^V-<?—$>(D^U^m= 5 Omo H 
[7j]=3.53d l/g,Mw=3 2 2,0 0 O.Mw/Mn = 2. 7 X*frotc 0 
25 C^JS^U 6 3 c] -^p b-l^^/m^i^^^- 

oc^i/>-^f^(^J;oTiDjaEUT^— :/|*J/E£r4 0 k g/c m 2 G £ 

U _hlE 6 0c) -C1W3R U7b&^ftbjK©^ 7y-^354mg U 
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5 . 8 g "Cfc <9 , S-g-Stttt 38kg-Po 1 yme r /mm o 1 - Z r • 

1 %, [77] = 3.39dl/g, Mw= 3 8 9,0 0 0, Mw/Mn= 3. 1 X' 
5 Ufc*fe0»l2 7 c) -fe«Fftfejft©W8»i- 

5te^msa[*«lftUfc I00ml©3 n7 7;* = K:!!l8M*«:3£*U rtu^i/ 
y I&fitSM^Vl'TVl'^ /^f"^ (A 1 = 7. 0 4mmo 1 /g) l.Og 
b/co ^rtlM7K h/^y 1 Om 1 a#U/«fcdse>ai^JR^ 
#J^r UT^ fv^;* ^l^^ (3 — ter t—^J-JV— 5 — t^JV—*/ 2 wO*? 
10 (7/l/tV-;l') ^Vnz^A^^P U K (WOO l/2 7 1 2 4t 

/<y7Uy h IcfESctf^fe-C'^) 4 1 . 0 » m o 1 CO h;Vxy^ 2 0 m 1 & 

SrflftTk h/toc^l Oml t'l^ ^^Ti&Tk^^l?- V 1 Om 1 "C 3 [Ugfc 
#bfc 0 gfeM * 1 l^W^ff^bT 0 . 9 1 g05*&flc«r#fe©tf, -fr 
15 ^8.14 g©$^7/V^;V^^Ltl 0. Ow t%;*^ y — £ Ufc 0 
[Jfctfc0O 2 8c] -Zfti ifU^/^U^m^- 

^5^tJlS3Sf*Jfebfcrt**2 0 0 0ml ©SUSlt- l^-7*t» 

7"Pk'i/yo. 6 o y >^ h/^iAt, ^i-l^L^^f,5 sts^jpat, 

r.^-C^f-W'^^lCfcoTJPJBEbT^-'- 3 0k g/ c m 2 

20 G£Lfc 0 i^T, ^— h^U— ZffrmmV. ^K:iSilfttfcrt$i3 0 
m 1 ©ftfcj£#Affl affix hiuM^tV4ml £ h y -Y V 7*f/V7^ 5 =• !7 
AcD^^r-y-^^^ (Al=1.0mol/1) 1ml (D|l^^^$r*nx.. 
-e^-— hi7 ^JdiPffifAUfc. Jfcl^-^SfctfAffltfs' JtlB [Jfcifeflll 

2 7 c 3 Lfcm^^<©^7 U-340mgth^ yrf^A^Tf\^%^ 
25 ^ACD^^r-y-^-^T^ (A1=1.0M) 1. Ommo 1 ©H^MJPi, MST? 
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l£^Srttofc 0 mbfttitfy v-lii 8.1gt^9, M&m&te2 0 1kg 
-P o 1 yme r/mmo 1 — Z r • h r T~fo^ti 0 # V "V— ##f<7>>!t^ /K 
])-T?~-t£<D3c^i,^'g-Bk= 3 1 mo 1 %. [73] =0.85dl/g, Mw= 8 
5,0 0 0. Mw/Mn = 1 . 9T'fcofc G 
5 [JttR09 2 9 c] -Zfn ¥U^/^Uls&n&- 

xf-i/y^f^ldj; o"CAPiEb"C^"^— hf l'— ^rtflES: 3 5 k g/cm 2 G£ 
U-hfeO*«09 2 7 c ] -eW»lUfcfi«fffl!«©^7 y -Sr 1 7 OmgtlU 

1 o^raa-a-br^^^jtiB utts^j 2 8 c ] ^iwj«^Lxm^^ffofc 0 # 

btlfc/K y ■v— ti 1 9 . 6 g -C*> 9 1 74kg-Po 1 yme r / 

10 mm o 1 - Z r • h r "CfcofCo 5>*ff©^^ tf? y 4>Ox^ Uls 

-a#= 3 9 m o 1 % N [77] = 1 . 0 0 d 1 /g. Mw= 7 4,0 0 0. Mw/M 
n = 2. 0T*fco/t 0 

^^Ix^^f^i^toXJOJELT^-— h;7 ^rtJBESr4 0 k g /c m 2 G £ 

15 u -bis otifcfli 2 7c] -?mm vtii&wmM(D* yy^nomgtiiu 
1 o^rafi^-L7c^fi_bia cjt^M2 8c] t rnm^ i^xm^&fto fc D # 

ktLfctfy (4 2 9. 0 gT-£>9.m-8«£{3:2 57kg-Po 1 yme r/ 
mmol-Zr -hrffcofc, tf? y ^<D=^f- 

-a 4= 4 9 m o 1%, [77] = 1. 0 0 d 1 / g> Mw= 8 0, 0 0 0. Mw/M 
20 n = 2. 1 -CfcofCo 

CJt»!l 3 1 c 3 -fi^ttt©!^- 
ixy ^iS^^^/VT/V^ 7^ri^V (A 1 = 7. 0 4 mm o 1 / g) 1 . 1 g % 

v<Z/& i?a^=^j>v) (3, 6— i?— vVl^ 
25 =^^n!/K (WOO 1/2 7 1 2 4f^7Vy h KHBi£<D2f?&-ei^ 
/&) 3 2. 5 m m o 1 (O hJVa^^mm2 0ml SrM Ufc£JtfMi±IB [JfcifcflJ 

27c] trnmcD^mx-mmi^ o.8i g ©^#fcot% ^tb^7.3o 

g©U7W;vi:^lTl O.Owt y — i: Lfc 0 
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[Jfcifc0»J 3 2 c ] —zfn k'uy/ifi/y*!^- 

fe^ftfej*^ bTJifB [Jfc&fll 3 1 c 3 "COT®! Lfcfe^F^CO^^ y — £ 3 4 
OmgtfflU 1 0&m&&^ti£XmZ±.m dt««2 8c) iHlitLtl 
^£frofc„ #bttfc^y-^— #2 3. 9 g-efc9 , MSttliHlkg- 
5 P o 1 y me r /mm o 1 — Z r • h r "efcofco -^~-#*T<0^*s 

-7— if (D^^-U >"a*= 3 Om o 1 %, [ij] = 0. 6 1 d 1/g, Mw= 3 6, 

0 0 0, Mw/M n = 1. 8T'fecf: 0 

Dfctfc0»J3 3c) -/nt°vy/if 

yy^^tJ:oTj)PjELtt- ^l*JjE3r 3 5 k g/cm 2 G£ 

10 L> _hfB Ott&09 3 1c] -CWfii LfctS^M^CO^ ^y— &170mg ^ffl U 

1 0 ^wm-a- b^t^tt_bfB ivtMM 28c) i: w\m~ vxm-k&fto fc 0 # 

bfrfc/tf U -^—14 3 1 . 0 g -efe 0 , fi^fStete 367kg-Polymer 
/mmol-Zr • hrt'feofc, atfJJ^— ^*f©fe*. tfy^—*<D^^U 
V-g-i=3 9mo 1 %. [ij] =0.64dl/g> Mw=4 1,0 0 0. Mw 
15 /Mn=l. 9T*fcofCo 

Ofctfcflis 4 c] -^n tvy/xfv>M^- 

^^l^^fcl J:oT*DJBEUT^— I — ^rtJSE«r4 0 k g/cm 2 G£ 
U _h|3 CJfctfctfO 3 1c] tiS \^tzMWmm<D^ ^ y — £ 1 7 0 m g 4£M U 

1 0 $-mm& bfc^^jifs cwsti^i 28c) t n=o*£&;i u-cm-^^fro fc 0 # 

20 fettfc^ y -^—f± 9 . 9 g T?*> 9 , tt^ttfi 117kg-Polymer/ 
mmo 1 - Z r • h rtfcofc, # !J ^—##f # y 3^ 

6 0mol%, Ctj] =0.73dl/g, Mw= 5 2,0 0 0, Mw/ 
Mn = 2. ltfcofc. 1^^6c|:4iJ6t*t. 
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(«6c) 







MAO 


EEt) 




IIT7-S- 


±1- X=> /CZ IX 


E+3 (T\ ~T~ 




MW 


Mw/Mn 


m 

M 


Zr ;at 


ai mm 


[u mol] 


[mmol] 


[kg/cm 2 G] 


[min] 


[g] 


fcg/mmol-Zr-h] 


[mol%] 


[dl/g] 


[X10 3 ] 


H 




37c 


•J 

A 
A 


n on 


0.24 


30 


10 


22.8 


151 


31 


2.08 


255 


2.4 


38c 


A 

A 




0.12 


35 


6 


38.5 


427 


42 


2.57 


264 


2.4 


39c 


A 

A 




0.12 


40 


10 


22.9 


304 


56 


3.19 


339 


2.3 


IS 
ffl 


41c 


D 




0.24 


30 


10 


4.8 


31 


27 


1.64 


153 


2.2 


42c 


D 




0.12 


35 


10 


16.4 


106 


40 


1.68 


137 


2.4 


43c 


b 




0.12 


40 


10 


10.8 


139 


57 


2.27 


195 


2.1 


M 

m 


45c 


C 


u.yz 


0.24 


30 


8 


16.7 


136 


34 


3.49 


425 


2.2 


46c 


c 


u.yz 


0.24 


35 


10 


41.7 


272 


44 


3.77 


466 


2.3 


47c 






0.12 


40 


10 


12.8 


167 


56 


4.51 


598 


2.5 


m 


49c 


u 




0.24 


30 


10 


21.3 


122 


37 


2.68 


324 


2.3 


50c 


l-v 

u 


1 .UO 


0.24 


35 


10 


23.9 


137 


47 


2.87 


318 


2.3 


51c 


LI 


u.oz 


0.12 


40 


10 


14.7 


169 


56 


3.40 


373 


2.6 




53c 


n 


V/.Ovl 


0.24 


30 


10 


32.2 


227 


25 


2.05 


321 


2.3 


54c 


LI 

n 


0 4^ 


0.12 


35 


10 


17.3 


243 


39 


2.90 


317 


2.2 


55c 


t-l 
n 


0 43 


0.12 


40 


10 


27.1 


381 


56 


3.03 


374 


2.4 


m 


57c 


I 
i 


1.0 


0.24 


30 


15 


6.6 


26 


28 


1.71 


205 


2.6 


58c 


I 


1.0 


0.24 


35 


10 


8.2 


49 


45 


2.03 


201 


2.6 


59c 


| 


1.0 


0.24 


40 


10 


14.7 


88 


59 


2.78 


234 


2.5 


m 
m 

« 


61c 


J 


0.91 


0.24 


30 


10 


6.0 


40 


31 


2.05 


246 


2.9 


62c 


J 


0.91 


0.24 


35 


10 


8.1 


54 


50 


3.53 


322 


2.7 


63c 


J 


0.91 


0.24 


40 


10 


5.8 


38 


61 


3.39 


389 


3.1 


28c 


E 


1.35 


0.24 


30 


4 


18.1 


201 


31 


0.85 


85 


1.9 


29c 


E 


0.68 


0.12 


35 


10 


19.6 


174 


39 


1.00 


74 


2.0 


30c 


E 


0.68 


0.12 


40 


10 


29.0 


257 


49 


1.00 


80 


2.1 


Jt 

®e 
#J 


32c 


F 


1.01 


0.24 


30 


10 


23.9 


141 


30 


0.61 


36 


1.8 


33c 


F 


0.51 


0.12 


35 


10 


31.0 


367 


39 


0.64 


41 


1.9 


34c 


F 


0.51 


0.12 


40 


10 


9.9 


117 


60 


0.73 


52 


2.1 



a-g-^fjj: : mfo-?at;is>3 O 0 g, i£S5 5<C~, h V ■< yT^vWT/U 5 — V A 1 . 0 X 2 mm o 1 
SIS^JK'ffc'a'l&A :i?7i =/W * f- \" V ( 3 - tert- -ff-fr— 5 - ^ ^/P— */ 9 w -O' ? S*r. 

W&&Wi>ik'aty} B : &-7x.=./U*?-U^ ( 3 — tert-Zff-fr— 5 — * xi^S? i^rc 

(3,6— v>— tert-y ^-zU- ~7 frit U=.fr) z?fr=i =. $ J* ? v ]) K 

M&&m,fc&mC iV^^—fr^f-U^ (3-tert-Zff-fr— 5—^^-fr— v'^o-^V^^ 

(2,7- is— tert- zf^-fr- 7fr3r U—fr) = D !) K 

m&&mik&MB : *J (p-h!>;V) (3-tert-^/U-5-^^/U-^^o-0> 
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jBf^JSSfc^ F : V>*?->\'* s f-\'> ( 3 - tert-y^'ls- 5 - *rvU- W a-<> 9 iS^=- 

>V) (3, 6— *J— tert— y^vU — -7/V^r\y=- /U) ~J/U=i=. J* *J 9 □ y K 
S^^feJRfb-a-^H : U-fert-T'^/l'-^i^U) ^^U^ ( 3 - tert-y"r^- 5 - * 

^^^JK-fb^I : V s (4-^c-7i=^) ^^U-V (3 - tert- y^Vl"- 5-^/1'- 

M&&mik&%>>J : ^ (3-hy7/^o^^l/-7i=/U) ( 3 - tert- y^Vt— 

y K 

[WJ6 4 c) -^nb>y/^l^- 
5 _hffi tifeffitil 4 4 c 3 "CP* Lfcm^MIKO^ ^680mg ^ffi bfc 

T'f y v 7vt o u^ 6 2 g-efe9, m-a^&fis 1 k g -pp/ 

mmo 1 - Z r • h r -efcofc 0 /f yv-M^*, [77] = 3 . 2 8 d 1 / 
g. Mw= 5 6 6,0 0 0. Mw/Mn=2. 8, Tm= 144. StT'fcofco 
10 CUM 6 5 c3 — T'nfcT l/y^^I^- 

jlib mmm 44c) -cws* u^ta^^o^ 7y-^34o mg mm 

£Wi_tia tK?»y 2 8 c ) ^»-ei^^ofc 0 #b*Wc*°y^— r± 
r^r y^^^^^/Ky 2 4 g T*&9, s-^st^{*2 0 3 k g -p 

P/mmo 1-Zr-hr t?$>ofc 0 # P -*"-##f ©Jfe*. [rj] = 1 . 0 3 d 
15 1 /g.Mw = 9 4,0 0 0,Mw/Mn = 2. 3 Jm= 146. 2°CXh^ti 0 

jbie c^jsm 4 8c] x-mm vtcmzmmvx 7y^io20mg^t 

ter-r y^^^y^sKy ^ofcru^7 8 g-cfc^ fi^Stete3 7 k g-pp 

20 /mmo 1-Zr • h r^?feofc 0 #JJ ##f©3$*, [17] =3. 0 3 d 1 
/g,Mw=5 5 3,0 0 0 ,Mw/Mn = 3. 2Jm= 139. 5°Ct?feofc 0 

_LIB CHJfcfcl 4 8c] tWUrtfijUilll©^ 7!)-l:34 0mg ^ bfc 
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a^«-hiB [hiipj2 8c) bmt4k&x°m&&fto±o mhtit^v 

ypff-yftfV tW5 2 gtfc^ M^^-t7 5 k g-PP/ 
mm o 1 - Z r • h r T*>o7t 0 y -?~-ft%x(Dlfe^ [ r? ] =1.05dl/ 
g, Mw= 9 7,0 0 0, Mw/M n = 2.3. Tm= 142. 1 °CX&-ot' 0 

5 [HMJ6 8c] -yet tvy^^l^- 

±15 CH*^J 5 2c] UTcm^M^O^ 7!)^1 02 0mg ^ffi U 

25g -e& 9 . fi^ttte 7 3 k g - P 
P/mm o 1 - Z r • h r "Cfco fc c y — ;£#f [ 77 ] = 2 . 9 3 d 1 

10 /g.Mw = 3 6 6, 0 0 0 N Mw/M n — 2. 7 „ Tm= 14 1. 0°C^fco/h 0 

_his cn»!j 5 2 c 3 xmm istcm.wmm(D* ^y-&340mg ^ urt 
r^y^^f^^^y/ptwisTg -e& 9 . fi^Sttf* 2 4 1 k g - p 

15 P/mmo 1 -Z r • h r T*&ofc 0 ^|FfO^, C v 1 = 1- 0 9 d 

l/g,Mw=8 5,0 0 0,Mw/Mn = 2. 3 N Tm= 1 4 2. 6°CX*fc-of~ 0 

_lie cn»!i 56c) xmm vtemmmmox 7U-^io20m g ^ u 
20 fir-f y^^^y 7*p ^v^3 4 g-efc9. fi^tt^i 7 k g -pp 

/mmo 1 - Z r • h r "C^ofc tf? y <7)^> [77] =3. 4 6 d 1 

/g,Mw=5 4 7,00 0 s Mw/Mn = 2. 7 s Tm= 1 3 7. 2 "CCfe-D fc 0 
IJ|«!|7 1 cD t^U^W^a^- 

_h|B ClUife^J 5 6c] Vfc&&ftkM<DX 7y-^34 0mg 1£J1 bfc 

25 m*m_hiE [m^2 8c] ^i^c^T-m-a-^fTofco #e>tifc^y ^-(i 

T-f y^^^yytifc:-^! 5 gT?fc9. fi-^Sttf*2 3 k g-PP/ 
mmo 1 - Z r • h r-efeofc ^Uv^lfOgl, [ tj ] =1. 1 0 d \/ 
g , Mw= 1 1 3,0 00. Mw/Mn = 2. 3. Tm= 140. 3°CX$boti Q 
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2 c] -Zfo\?Ulss</ls?M-£— 

_tfB mmm 6o c ] x*mm Ltimmm^^ =? u-^9 8 0m g i&m urt 
T-ry^^^-7^^yynt°i/>2 9 g-cfc^, i^sttiii 8 k g -pp/ 

5 mmo 1 - Z r • h r -Cfeofc 0 /KP v-^ff^f, [jj] = 3.60d 1/ 
g, Mw= 6 1 3,0 0 0. Mw/Mn = 3.2. Tm= 141. 7tt'fcofc a 

JnlB mmme 0 c) «Lfcji#M©^7 9-^3 5 5mgffflUc 

10 T-f P^vPtfV t°Ul/4 1 g "Cfc 9 , l^ffitt(i6 8kg-PP/ 
mmo 1 - Z r • h r "Cfoofco ^ P ^r— ;£-#f Ol^, [73] = 1 . 0 4 d 1/ 
g, Mw= 1 0 7,0 0 0, Mw/Mn = 2. 4. Tm= 146. 7°Cl?feofc 0 
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(*7 c) 







MAO 


m 


H EI 

b*iw 


Jixa 




[77] 


Mw 


Mw/Mn 


Tm 


m 


Zr ;Bf£ 


A I iBJS 


[u mol] 


[mmol) 


[Nl] 


[min] 


[g] 


[kg/mmol-Zr-h] 


[dl/g] 


[xio 3 ] 


H 


PC] 


MM 

m 


64c 


c 


1.84 


0.48 




40 


62 


51 


3.28 


566 


2.8 


144.8 


65c 


c 


0.92 


0.24 


0.3 


40 


124 


203 


1.03 


94 


2.3 


146.2 


mm 
m 


66c 


D 


3.14 


0.72 




40 


78 


37 


3.03 


553 


3.2 


139.5 


67c 


D 


1.05 


0.24 


0.3 


40 


52 


75 


1.05 


97 


2.3 


142.1 


MM 

m 


68c 


H 


2.55 


0.72 




40 


125 


73 


2.93 


366 


2.7 


141.0 


69c 


H 


0.85 


0.24 


0.3 


40 


137 


241 


1.09 


85 


2.3 


142.6 


MM 

m 


70c 


I 


3.01 


0.72 




40 


34 


17 


3.46 


547 


2.7 


137.2 


71c 


I 


1.00 


0.24 


0.3 


40 


15 


23 


1.10 


113 


2.3 


140.3 


MM 

m 


72c 


J 


2.50 


0.66 




40 


29 


18 


3.60 


613 


3.2 


141.7 


73c 


J 


0.91 


0.24 


0.3 


40 


41 


68 


1.04 


107 


2.4 


146.7 



: mfc^fv tfl/y500g, QT., Y V 4 V -f^-^T/^^ = >7 A 1 . 0 mmo 1 

¥&GlM\Y&%C> : ^xi/Mfl^V (3 — tert— •f'f-fls— 5— f-f-JV—^t 

=/U) (2, 7— *?— tert— zff-/^— )V) — & J* u ]) K 

H£&JMfr£-4feD : & (p—bVM (3 — tert-Zf^JU— 5-^^/V— 

I^^JR-fb-S-^H : ( 4 — tart- ^^/U— ~7 = ^fUV ( 3 — f art- r/^/U - 5 — ^ 

?• As—is? u^.^^ ^zjlz=./U) (7/U$-U~/U) ^3 = i7^D!) F 
H£&IM&4Mfe I. : 3? (4-^00-71^) pt^l^ ( 3 - tert—Zf=TA — 5— — 

EJR-fb"cM& J : (3— h y 7yP^-n^^/P— 7==:^) ^f-uy ( 3 — tert—Zf'f-/^-^ 

y K 



.err^y v«fjjgia^<fe (cc-3) (Dmnm&xxfiti&M&mm 

io gsftftl i d ] 

<\/*^-?\'*J-\sS (3-ter t— if^fls— 5 — ff-zVis? xjs<^ # *J=c=^ 
;V) (3, 6— t e r t — ^f^fls^jVitr Is—/^) i?/u=i — & J»i?? » y 

15 @BR45tHi#ffFWO 0 1/2 7 1 2 4f^y7l^s/ h^^|B^O^»J^ 
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oT> =f-JV*^-\s-^ (3-ter t-^^/V- 5 —*f-fl'*/9 n^V* ism 
=^/V) (3, 6-^- t e r t-/f/V7/Vtl/^) i//l/3^^^pi) K) 

Organometallics, 13, 954 (1994) ^lB^O^fe(C^o t\ Wf-^D 
bfc 0 

( v- y y ^-;vtj\s ^ y ^i^-^cDfiM) 

10 ^ic^gmbfc 5 0 0ml ^ftOHJSSite:* '>!)*20g (jfl^^ (4*) 
m> H-12 1. tiTl 5 0°C^4H#P B m*iL7c<btf>) > ^.t^f 

;Pxy2 0 Om 1 2H±iA^ N i# ^ f /WT/P 5 / ^ t y 6 0 m 1 (T 

(tfyytu-7^isffim$B.myo (cc-3) <omm 

fs&tzmmw&isit 2ov y h*mm<D*— u— ^*f»»^ isy$m$* 

20 f/W^y^ty^T^^^^A^It^ Ommo 1 Atl> ^y5 0 0 
mlCBiJffc, JfcWT?. -t©®^^, ^y^vy^W>- (3-tert- 
"f^-As— 5— y ^fris? v*.zs#*?zz.=. jV) (3, 6-v?-tert-7*f"/>7 
l^/lO ^3^t^A^n!)K5 4mg (0.0 8 8mmol) £r b/V 
x«^ttiDifcf, ^WC?. hy-ry7*f/V7;V^^!?A (8 0mmo 

25 1) £7JP?t, 3 0$M*#LTttjKH»tt£bfc o 

k g £zkP*f 3 y ;y h/V^iAt, Jbffi©»^»?£&^&n U 3.0-3.5M 
P a WJETJT, 7 0 < C-C4 0 #H tf^fi^fifofco Jfc^fi^&TtL 
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BEL7h 0 JilScoJ; ^twb-C^btL^^o kVy^l^ (PP-C-i) w 
lR#t4, 2.0 5kgt*foofc, ^(7)fi^#:|FP (PP-C-i) f± % MFR (A 
STM D 1238, 2 3 0 °C, 2.16k g#Jt) ^3 6g/l O^-CfctK 
5 (Tm) #1 5 8 0 C-efe<9, M^#T-ft (Mw) #1 4 0,0 0 01? 

^rspj^j^^i (Mn) #7 0,0 0 Ot'fcl Mw/Mn#2. 0"e£>o 
fc 0 $ feKl, S^fr*POSr#:^IIJtttt, mmmm#^# 9 5.8 %t*tb V . 2 , 
1 -#A^ 1, 3-#A«*i-^m^n^^ofc 0 

m&mft<D)£t)ft IMP aift5J:5 t-fi^co-<v MS^£Pfi?iLft#<b 
aBftttUiflcl&U 7 0°C-C1 2 O^Wfi^Srtrofeo '>f©^^/^» 

15 5 (CL-C#fetb/c^^^ (E L- i ) 0.65k g"C*>ot, 

-©X7^hv-(EL- i)!i,13 5°Cx# y ^■p-CffiiJ^UfcSPS^Cn] 

#2. 2 d 1/ g-cfetK n^^tii s 7 s^^-efcofc. :o 

h-^— (EL — i ) <DM*&&&*A (Mw) #1 9 5,00 OTrfct), 
$fcspi&#^* (Mn) #9 0, 0 0 0-efc9. Mw/Mn#2.2t*feofc 0 $ 
20 <bt£> ^otfW^^-y-^— {C^<5< 2, l-#A«^t±3^tL^^ofc„ 

±m<D£ ofcVXmbthtlT'vK'U^n&fcl® (PP-C-i) t>X7 

(EL-i) *&8£fc3&*iJ (C-i) (80 $k 

K-l (MM) . W^^2Atm] Irganox 1010 (iffiS) [SKbB&JfcjW 
25 (f *r—#M) ] Irgafos 168 (ig8Q [Bfc'ffcB&ltS'J 

— *fc$&) ] ^ 7f*^^^ LA-52 (MO [ty^-K7^^^K 
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[ ($0 frJSSfclMffik AN100] SrJfll^-C^PtR (1 0 OmmX 3 0 OmmX 3 m 
mff) SrittHfifeT^U, ■ r-^*«*|L*i. IttU^ttl [Jtt^«6« 

5 (80 m, IS100] SrffiVMT. ASTM|*^iS:lt»t, ^-W^tt^'J^ 

i a (d^-r 0 

10 3l3g<RM4tt. ASTM D 6 3 8-8 4 (CWLT^Il^^oT, 

UWiK : A S TM D638-84 No.l f^^/ls 
fty? raiEItt : 1 1 4 mm 
15 jg. £ : 2 3 °C 

5I3R5&£ : 1 Omm/# 

fttf#ttfis ASTM D-7 9 0t«tT, TSBO^#lCT*Jf«5fe«r 

20 <WR*#> 

K^tH - : 6. 4mm 0¥£) X 1 2. 7mm ((g) X 1 2 7mm 
^^^W : 1 0 Omm 
mf&m : 2 mm/ft 
«flj£i&& : 2 3X: 

25 iT^ifiyymm&m 

T-j h«WEM?W\ ASTM D-2 5 6tWtT, TIB<D^(-T 
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fsWt : 1 2. 7mm X 6. 4mm (J¥£) X 6 4 mm 

yj'f : «Jdjnx 

i'J^Jt : 2 3 °C 

5 Mti, ASTM D 5 2 3{Clpft!LU-C, 6 OS, ^tt}^ 6 0^<7) 

10 WfiSISj? : 2 3 O °C 

: 4 0°C 
Itlii^IBJ : 5#|BJ 

temsm : 5 #H0 

Jft*JJH#M : 2 5fj>M 
15 CHJfc09 2d] 

k g ^tk^3 y 5/ F;^iAt> mi^i a x-m^tLfkmrnmrn^im u 3. 

0~3. 5MP a (DJBE^JT, 7 0 < CT?4 0 £ff^Vl^ ^^J^^rfTo 
yptvy7 5^%) l^rtOiE*^ 1 MP a i ^6 J; 5 (-I^<^) 

^>hMm&mmvts:ftb&mmz.mM;^. 7 o°c-e6 o&mm&&n<>tio 

25 v^bfc 

Jite^ct 5 i-u-c#btLfc^y sf^Mnma.j&'%} (a) (Dm&n, 2. 

9kgtfcot 0 r^m^^oyntf IxV^M^IfP (PP-C-ii) tts 
SA#2. 10k g-e£>*K MFR (ASTM D 1 2 3 8, 2 3 0°C, 2. 1 
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6kgfl) #4 2 g/l 0#-Cife«9, (Tm) ^15 8^5, S* 

3f^#^* (Mw) *S 1 4 0,0 0 0-efc«9 , ^^F*^^* (Mn) ^70,0 
0 0T»fc«9> Mw/Mn75S 2. 0-efcofc 0 ^Pt»Wi!i^ 
(PP-C-ii) (^Sl^lJJttfi, mmmm#^9 5. 7%X&<0, 2, 1- 
5 W At 1, 3-#A{**(-^tB$tL^^o/{i 0 C©M#)t(DX7^ (E 
L-ii) (3, MrtfSO. 7 0k gX&<9, 1 3 5°C7=^ y ^tpT^Jj^LTi^PS 
ttft [ij] *!2.3dl/gT*9, ^V^mMfc7 8*^%Xfr^fc 0 

-(7)^n^^ h-^— (EL-ii) OM;^*^^* (Mw) ^2 0 0,0 
0 0-Cfc«9> M^^"?"* (Mn) ^9 0,0 0 0T?fc 9 , Mw/Mn^2. 2 
10 -efcofc tfl/V^E/^— (clS<3< 2, 1 -#Af*^t±J$^^^ 

fi. 5^bX=frofc 0 ^l^w V^iffiEfc^ (ii) £1 5 0°C 

tf> n -7 s * >-t? 2 strata u ^?a*-e^sp ufc#«m Lfc@#:^^ ^ 

15 iibfc ^^^##^tLfc@#:^Sr. t°l^^fi^$P (PP-C-ii) 

^bfc„ £fc< ^^ffiT-e^-^;@b-c#fe^fc^^^^ h-^- (E 

L-ii) £bfc 0 -^*veft,<Dj&#j;io^ &m<n£tif%ft 

(^yti/7^y«W (ii) <£>$£5t) 

20 _hia«D«t ? ^vxnhftt^y j ^mmmj$yo (a) mm^mM 

(C-ii) (*fc) lx K-l (^m) , ^^^2 fxml 

Irganox 1010 (mm) imW5±m (f-'W* 3?Sm)l t, Irgafos 1 

68 (mm) mitm±m (^/*tf-{*?-%m)i t?****? la-52 (m 
m) [t:^- kt ^ ^mzi&ftk t>t-*= 8 4 7. ^a«^±M] *t 
25 ryy^Av'^A^f i d ('^ufciB^T*^^^^— mm&mzxm&v 

z<D£?iz.vxnbtititfv ti/7^y«» (id tttB^^i 

[ OHO mm,®mmM. ANIOO] St^T^IS (l 0 OmmX 3 0 OmmX 3 m 
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mi?) SrAtW^L, 7d- ^^m^L/ho 

*tffij&g#l C^^«8« (#) I, IS100] ASTMKKJt 

CJtftMl d] 

5 (^y^-i/^^ ^mmm.i&ifo<Dm£2. d) 

HiS0iJ 1 d fc&^T. ^^cty^iLT, v^^/l^y l/^K (2- 
^ ^/V-4--7^-yV^ ^=r=-;V) i?;V=i — $ J*i?? V }) K7 0mg»fcjjl 

^l«!Jl di«LX, ^nlfi'^l^ (PP-C-iii) N l. 
9 9kg, &&Tfi^9X h~^— (E L-iii) % 0.66kg £r#fc 0 
10 JiIEcOJ; 5^UT#feixfc7 P cit' , l^>'^m^^§i5 (PP-C-iii) W\ MF 
R (AS TM D 1 2 3 8, 2 3 CTC, 2.16k g ffiM) #40g/10^ 
-C'fetJs (Tm) #15 0 < CT*fc?), (Mw) #141, 

0 0 Offcl?, S&PFS&^H 1 * (Mn) #6 0,0 0 0 "Cfe «9 , Mw/Mn#2. 

15 #9 5.9%-efc«9, 2,l-}fAO|J^0.80%tfc!), 1 , 3 -*fA<Df ij 
-g-#0. 0 5%-efeofc„ 

£fc. JblSOJ: 5 i-bT#bttfc^^^ h-^— (E L-iii) 13 5t 

iiS5 5^%tJ!)ofc, ^^^^^ h-^— (EL-iii) Oli^^I 

20 (Mw) #2 0 3,0 0 0 "Cfc t) , Wc^^t^M. (Mn ) #9 7,0 0 0 

-Cfc?9, Mw/Mn#2. 1 Xfo^fc 0 ££>&3\ T'DtV^y v-tl^< 2, 
1-tf A0>#J^# 1 . l%-efcofc 0 

o#y ^-u^^^mmmmm am ©sat) 

^©/okVyll^M (PP-C-iii) irm^^ h-e— (EL-iii) 
25 SrfflV^ »]ldi:^tt, tfy^l^-f i'tttettfiJMfe (III) £§g 

(Jfci&fliJ 2 d ) 
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(Tm) 755 1 6 OtT'fc^ MFR (AS TM D 1238, 230 ffiS. 
5 2.16kg) iS4 0g/l OfrXfrV. Mw/Mn^4. 4"Cfc?K l^nf 
11.5 9 . n-?* V bT^05 135 °C^7 V >*X®] 

SUfcffiKtt* [77] 35 s 2. 8d 1/gtffcofc. *fc, X^^^g&O/tfy 
-v — (DtLfcMmm*, mmmm^tf* 9 6 . 5 9 % 2,1 -f?A £1,3 



Sid 











Jfctxffffid 


ikMffl2d 






[13 


cm 


Cffl] 
















! :fntfV>fftS^f*(PP-c) 


(wt%) 


61 


58 


60 


71 




(wt%) 


19 


22 


20 


9 




(wttO 


20 


20 


20 


20 


i Irsanox 1010 


(phr) 


0.1 


0.1 


0.1 


0.1 


I Irsafos 168 


(phr) 


0.1 


0.1 


0.1 


0.1 


i *^rT U > Stft Arts*? J* 


(phr) 


0.1 


0.1 


0.1 


0.1 


\ TftlX&*f LAH52 


(phr) 


0.1 


0.1 


0.1 


0.1 
















Cr/ig#) 


38 


41 


! 40 


40 




(%) 


>500 


>500 


>500 


>500 




(Mpa) 


1680 


1620 


1700 


2000 


T^t^f83g5iiJg(23 < C) 


O/m) 


55 


58 


58 


40 




asm 


o 


o 


X 


A — x 




go 


84 


85 


T5 


78 1 



SXTfcT'vt'ui/Zk^yxb-^— (PBER) \z.mirZ>miMM& i g?,M-tZ>o 

15 i^mnwa 

i.5lo»«?#tt*; 

IS K6 3 0 1 illplLt, J I S 3-&4f:s'<A'&mv\ Xs<>m : 3 
0mm, 3|o3S95£^: 3 0 mm/m i n t' 2 3tttai^tfco 
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<X (%) ] 

DH-2 0DJ (iTillJ^byto 
IM& (Tm) jo«tt^^^^^M (Tg) ] 

SiJfett^ tW&TVl^'^lZil&fc* 10 0t/^2 0 0t4t?#iftU 2 

0 0 c C-e5^F^^L7J:(D^, 1 0 Ot/^"C-l 5 0 , C*t?l^iab, o^f 

1 0 , C/^T?#ai-SBRW!ft«kl!&iMl«t 5 3fc*fc 0 >fc*5D S C®J^B#<7^fP&t°- 

10 ii70ca l/gt«Utft5wi:lcj;^ (%) 
HSPStt* C77] ] 

1 3 5°C, V s X V l"p-T*fflfeV1t 0 
[Mw/Mn] 

15 GPC (^-^ i—>3 f^77>f-) Sr^V\ t^h^o 

a-O-lf V^^-e. 1 4 O^C-CS'J^bfCo 
[HJfe^J 1 e ] 

(^a h-^— (PBER) (SXT^v Vis is • xfW^ • 

>&m&fc t wm-t z> & z> ) 

20 aS#Kl**1KifeLfc 2 0 0 0ml ©fi-g^ftfcl. 8 3 3ml (D^M^^ls^ 
1 -^^1 OOgH Hy^^7^5 = 9A (1. Ommo 1 ) SrflriB. 

7 6 M P a § j: 9 L fcf !C , J^U^Tr, ^rtJE7J?rO. 8MP a 

KflSfflEUfcio ^V^s i^^VW^l^ (3-tert-7 P f;V-5-^f/Vv' 
25 # xx*<Z/9i?^.~/V) 7/Vt^^3^^^Py KO.OOlmmo 
1 ^7;V5^!>iv^t'0. 3mmo 1 <D*^jVTfl'^ J ^MM' (^V— • ~7 

7 ^^^rM±m &mmziti£ h/^^mn^m^^&i^ rt?£4 o°c, 

^I*|J£;>3£:0. 8 MP a l/^T^t>^^ b 2 O^S^U 2 0 m 1 <D 
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T^b^y SrtfffflU g^Tl 3 0°C, 1 2B#IWfHftLfc, »6>4x*i3!Ky -v 
— fi, 46.4gtfcU, [„] ^1.8 1d 

5 [Hlfe^l 2 e ] 

35#fc£*«lfebfc:2 0 0 0ml £Ol^Ht, 8 8 3ml <D^M^^^. 
1 -yf>7 0 g £ h y y^f/V7^5=!>A (l.Ommol) 

10 7 6MP a i 5 (cJlPJE LttlC, a^l^T*, l^?:0.8MPa 

^ cr^>-^ f^^-yi^) 7/vtk^;V>/;l/3-i)Av ! ^P!J KO.OOlmmo 
1 t7/l^5^!7A^fT*0. 3mmo 1 ©^ f/^7/V^ J ^^is OiCy — ' 7 

t ^^^-m±M) &m&£ittz. h/^^mwt&m&mfofcmmi^ t*j*&4 o°c, 

15 Irtff^lrO. 8MP a lixf wyf^W^ 3 O^l^U 2 0ml© 

^^/Ky -v— sriFfmu i^ti 3 o°c> i 2^reiaftufc„ #bt^fc^y-^ 

— fi s 5 3 . 1 g "Cfc 9 s mm&g. C u ] # 1 . 8 2 d 1 /g T?fcofc 0 
20 C^lfe^J 3 e ] 

^5^{-^**^Ufc2 0 0 0ml <Dfi^^g(C % 917ml ©ffc^— =*r1?->\ 
l-^rysOgirfHy/W^^^A (l.Ommol) SrSiBT? 
tfc^/u/c^, fi^$lflirtja«r7 0°Ci^#|g.U. tfw>-emi*l£>ffi7j£r0. 
25 7 6MPaiC^5J:5(dDffLfcfi^ ^l^TN ^F^JBE^J^ 0 . 7 8 MP 
al-PMbfCo JfcWTN ^7x=;Mf 1/y (3- ter t-7f;P-5-^f 
)V*s>7 v^ls? z?=c=l /u) 2, 7—5?— t e r t-7f /V7/VtI/=;V^3 = 
»>Av^ n y KO.OO 2mmo 1 ^7^5 = «>AtlT*0. 6mm o 1 (D* 
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^l^l^tttt, 1*1^7 0^ m^iE^^O. 7 8MPallxfi,ytf* 
^&^<b 3 O^fflfi-^U 2 0 m 1 <D* ^£^PLfi^£#ltb/c 0 j& 

5 1 2B#F B m^bfc 0 #btLfc^y-^-«, 6 7. 6 g-Cfc«9, [ rj ] 

#1.42d 1 /g-efcofc 0 
#b;ftfc*°y^ — i-oV^$J£Cfc^t££^l e m^i- 0 
[^M<l4e] 

10 Ml-iiil Ifc 2 O O O m 1 ©l^git, 8 5 9m 1 Of£*pr- ^rl^, 
1-^x^8 5 g ^ MJ^y^f^7/W5^!>A (l.Ommol) ?rS"?Mt? 

7 6MPa(^5i5Mtfcti^ ^rtffiTJ £ O . 7 7 MP 

adHfibfco #CV N ~^ ^"7^^/^^^^^ (3-tert-^-5-^f 
15 ct^<^^ v?oc-/V) 2, 7 — i?— t e r t — 7'f/V7/VtL'^/l'^3^ 

r>A^^ ay KO.OO 2mmo 1 i7^^7^It*0. 6mmo 1 

^fi^F^^^DL. f*I«.6 5°C, ^l*lflEyj<g:0. 7 7MP a K^U^^ 
t)^e,3 0^11^U 2 0m 1 <D* /V^r^JPbm^^JtbfCo 
20 JEfL 2 L©y ^ y-^t^tM^b* U Us *^T1 3 0°C, 

1 2^1^Ufc 0 #fetbfc^y-^-{4, 6 7.6 gffcDs ®PS*£Jg [77] 
tf$ 1 . 4 2 d 1 /g-efeofc 0 

cj^wy 1 e ] 

25 Ofedl'ffi:/ Dtvy-xfi/y. ^ >*fi-^f^60^^) 
^i£i!im:fe£tmiSf«t&bTfc5 1. 5 y y h/K7)^-— 

-C— ^^^^6 7 5m liP iV^MJ-fy/W/l'^^'7^ (l^T, T 
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lUT^^i^O. 3 5 V'ZrSl'bteZ «fc 5f-0. 3 m 1 JPx., jl^T^n fc°l/ 

8. 5 y jy hA- (2 5°C, l*CJEh 1 1 0 y y h/w (2 5°C, 

1IJE) }fAU #fi«L6 0°C(cPJig£-tf7c o 

t'6.0k g /cm 2 Gi:/i:5J:^dDffU ^^^fe-C^ bfc^<75^& 
5 f^tfcr a c - ^f /^!) ( 2 ^VP- 4 - 7 1 

-^f>-^^/^) ^/i/=i^r> 13 y K<D (O.OOOlmM/ 

ml) 17.5ml, ( f V 7 ^ ;V<=- 7 h 7 O^V* TVl^P 7 = 

-ylx) #1/— h) CD fA^-V}^ (0.001 mM/m 1 ) 2r 2. 3 m 1 ^P^L. 

10 It ^Il^ltr a c-^ W!) 1/^-^ (2 ^W- 4 — 7*=- 

2 _^^^-^) ^^3^r>Av?^ p y Ki $ o. o o i 5 y^^/y v v 

M^cK if lrJi^tftl&t5 - i I' i D > «6.0kg/cm 2 
15 Gtd^bfco l^i^LT15M> fi^BO&Sr^/VT/i^ — jv&m® 
-tZ>Z.t^£yWltVfr 0 ?$y *t$C3rJ& 9 ffi U ^C7>*°y -e— ^ 

^j^LT. TtKI y V f/K^t"Ciii5m 1 tr^D UfczMg^J 2: 1 : 
lc7)f|J^-T?ffiv^-crcO/f?y-^— ^^rgfe^-L. ftfe^^^7KtB^n$-1ir7^ 0 

20 U m^*S^?fi7K^If U7c 0 &VNT\ »7K^H^^^S^t@^3^*c7)T 

#L@#:g& (*m^fr) ^Moif-J: 9$tU&Uf~ 0 ^f»iiTs 1 3 0°C. 3 5 
OmmHgtl 2^ra^bfc 0 J^JicT) J: ? Id b-C^^^fc^n t/^ • ^ 
>- . oc^l/^m^cDllX*«2 4 g-efe«9 . 1 3 5°Cv*# y V^Ti!^ Lfc 
25 mW&lg. Inl ttl.9dl/g -Cfcofec 

# e> tb/c ^ y — o V ^ T SiJ^ L fc#H4 Sr^t 1 e J^-To 
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mm Mi e 








•iUM L/VJRl5^h T-[PBER] 

C2(mol%) 

C4(molK.) 

C3/C2(tA-J:fc) 

[7?](dl/g) 

TmOC) 

TgCS) 

Mw/Mn 












17 


13 


18 


10 


10 


9 


7 


10 


17 


15 


81/19 


86/14 


80/20 


88/12 


88/12 


1.81 


1.82 


1.42 


1.7B 


1.9 












-27.6 


-26.9 


-29.3 


-23.9 


-25.1 


2.2 


2.1 


2.2 


2.1 


2.4 




2 


10 


! 7 


10 


42 


5 


5 


7 


9 


19 



5 ^Tyy^^l^^tf^P^n^i/y^ft (CC-2 N CC-3) 
10 -yf^^V^l^lr^^n^^Mte (CC-2, CC-3) 
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5 #3g0J!}cL#-5* o y tu7-{ (cc-3) ti. ^yotvy 

5&S£H$ (PP-C) (EL) £^#J^-^rLTV^<£>-C, 
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1 . 

(1) /p I? I/> bii^S^ffi* 6 0 ~ 9 0 l—7T>t>> 

(bmfrnz>m*L%:i o~4 o-=evu%<B*-eM"u 

5 (2) 13 C -NMR7^^ h/^fflmfr ft % h !J7y KT-f V * # *r << 

i/T ^-^8 5 %£JLk 9 7.5 %£JLT-C*? «9 > 

(3) >r>^^x^ i/ 3 >^ f^77^- (GPC) lJl«t t) fc^S 

(Mw/Mn) a$l~3<£>fl8lfflte:fc!K 

(4) 1 3 5°C, y ^4».-CS!l^$tt5^R5^}dSo. 1~1 2 d 1/gt'fe 
10 <0\ 

(5) ^T^Mf&AfB^J: t>ifl^bfcB4^ (Tm) tf*4 0 ~l 2 0<C<DiSH 

(6) MTmh 1 -^TyS^f&^tM (^r/V-%) £r<£>H##^ 

1 4 6 exp (- 0. 0 2 2M) ^ Tm ^ 12 5 exp (-0.0 3 2M) 
15 (PBR) 0 

2. 

(1) (a) 7°ct t°l/^^b^^tL6^i4^r5 0~8 5^e/^%©*-e. 

20 (c) :t^u^a>b*a*jft,53Mifc«:i o~2 5^/w%©*-e^^rb, 

^o^nbTU^i/^^U'^* (^fr/Wt;) =89/ll~70/30 

J I S 6 3 0 l^lp«lbTaO^Lfc5lo3St)#tt^ (YM) tfS, 4 0MP a 
aT-C'fcSriMttS^n tVy^xy^ b-^— (PBER) „ 

25 

3. 

jjf y ^nl^I/y (PP-A); 5~9 5li%i, TIB^^t 3 tT ^ ^ * 1 
T^^^^S^ffc (PBR) ; 9 5~5fift%^d*b*S#y ^"crtf Ui^jfja 
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^PtVy • l-7ry7>^A*l^ (PBR) : 
(1) -fxx \fU^^hUt>ti^>mtL^:Q 0 — 9 0^r/^%<O-&X\ 1 -7"T>fa 
bMfrtl 1 0 — 4 O^vvyo &^TU 
5 (2) 13 C-NMR^^^ hyv$j^>b h V 7 -y h'74 y $ ? *r 4 

*S7- << — i£ 8 5 %£Lh 9 7.5 %»Tt'fc <9 . 

(3) ^-*x^V3^avF^77^f- (GPC) !93££>b*L5 

(4) i 3 5°c, t** y ^^-ciBiJt^tLSfliiSJteS^o. i~i 2 d i/g-efe 

10 <9, 

(5) TFmfe&Lm&^X VWfe^-fcMM (Tm) ^4 0~12 0t;M 

(6) Stift^Tm^. l-^fyftMttM i©M#^ 

1 4 6 exp (— 0. 0 2 2M) ^ Tm ^ 125 exp (—0.03 2M) 

15 tfesr^^fit^ypt-vy- l -^^^^^^*m-a-f* 0 

4. 

HI 3JS3C 3 ISifeO U7°atV ^flf&M* ft 5 h £ fc: 7 *f A„ 
20 5. 

6. 

25 Tf3— W&Z (2 a) ^*&;ft,5Cl££4W£^5^&JIMfr£*5 (2 a) ; 
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(2 a) 



im s stti^nm— x*hgcf£ox\,^xh^\ r\ r*\ r 7 , r 8 > r 9 > r 10 > 

5 & ^ft o TV ^ R 5 R 12 f: -T'Cit bfc«m^{iSV n L T 

9ISr^bTfc«fcV\ R M ti7y-/Htl)^ R ls ^R 14 W:-?:tt-enim— T? 

&JRT?*>«!K Ytt^*^-C*>0. Qtt^n^, £Hfc2k*&, T-^->iHf4 

io m/vX*i>£<, j }ii~4<^i&refe5„ ) 0 



7. 

mflB— JttS: (2 a) {CrfetfSR 13 , R 14 ^mm^T]}—/^xh?>^t^m 

m£i"£s »*3S6««t©WdfeJRft;'&* (3 a) o 
8. 

(A) m&&mik-etW (2 a) ^fcte (3 a) t, 

(b) (B-D mm&mfc&vas 

(B-2) fi7^^ = !>A^M^#l, 
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9. 

5 /Pl^UyM^ (PP-C) LT%d>(D3i7X h"^— (EL-1) /j^b 
(EL-4) ^bil(StLS^^< b h im<D^7* h^?— b*^/vX*J&K) , ^ 
^^h-^— (EL-1) ftV^b (EL-4) ^TIEO^ ^nir^&^^T 

(PP-C) ^ ^ ^ h t ©ItfJ^^ (PP-C) lOOlt^t 

io *j-b-c N h-^— a*i om*iHsw_hT-fc5r t^mt-r^-^v ^rU?^ 

h-^r— (EL-1) 

l^VH:S3l5i-SfllfiK*ffi<© J E-/UjfciS8 0/2 O^b 2 0/8 0 ©«SHfc:& «9 „ 

15 id mm^M c r? ] as i . 5 d i / g ^_L-e& •? „ 

III) ^;WN°-$x^i/ 3 y^pvh^77^- (GPC) Iti fl&fJ^Lfcfi 
S^^S (Mw) i:*^^* (Mn) b(Dlk (Mw/Mn) 75*1.0 
~ 3 . 5 (D^H^fc 9 , 

IV) 13 C-NMR^^ h/^b^^bttS^n t°l/yi^t4"^^n bf 

20 1/^/^102, 1 -#Atc^3<m®^<z>#J-£-a s i. o^yv%^.T-efe 

h-^— (E L- 2) 

25 2 0/8 0©tBii^fc^ 

II) C Tj ] jjS 1 . 5 d 1 / g <9 s 

III) ^-*i^*/s^D-7f^57^- (GPC) 9$J^Lfcfi 
*3pi&^4 (Mw) £^pi£tfH^ft (Mn) £<Dtk (Mw/Mn) #5 1 . 0 
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~ 3 . 5 O^Htcfo <9 . 

IV) 13 C-NMR7^^ h^fe*ftP)tl5^a-t^7^yi^ft i: f ] Wa- 

5 ^-^^ h-^— (EL-3) fl*, 

I) t°U^^^^^4~2 0 a -^1^7^ >-^(D^^^A*^^f2is:-r?feo 
ti/yi a-^-u-^-Y >-(e:S5l5-rs«^Wic9^^Jt^8 0/2 Ot!p 

b 2 0/8 0 (7)f5IS^$> *) % 

II) ^RBJteS [ 77 ] ^i. 5 dl/g RJt-efc t) , 

10 III) y;W?-^x>{>> 3 ^p^b^77^- (GPC) ld<£ 9 Sfl^bfcfi 
*^*U57-^* (Mw) fc*¥*&$HF-* (Mn) ^CDlfc (Mw/Mn) ^1. 0 
~3. 5 <DgaH id 0 , 

IV) 13 G-NMR7^ h/W^b^ftfetLS^^o tfl/yM^t^O/n t° 
i^^^ey^— co 2, l -#AI-l-5<lt^o#j^^ i . o^%^TT*fe 

15 9 

V) DS CX*mfeVtcMM (Tm) *S 1 5 0 °CgXT^fcnmM£tlt£\<\ 
xy^ h-v-— (EL-4) 

20 *^Jt*S8 0/2 O^fj 2 0/8 0 CD^Hfdfe «9 . 

II) kyi/DtVyi^^tsf^ (EP) ic*N-S£**g:4~2 

0Oa-^7^ ls\Z.&&1rZm&m$L (OL) fl^/Wfc [(EP) / (OL) ] 
^99/1^^20/8 OOfEfflfcablK 

III) ^P5^ [ 77 ] # 1 . 5 d 1 / g ^_b-Cfe K> . 
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